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AEROS PAC E RESEARCH APPLICATIONS CENTER 
INDIANA U N  IVERS ITY FOUNDATION 

BLOOMlNGTON, INDIANA 

Compute r In fo m a  t i o n  S e rv i c e 

I k f  i n  i t i u n :  Tlic Computer Inforiiint i o n  S e r v i c e  ( C I S )  s e r v e s  a two io ld  

prirposc.. P r i m a r i l y  the. C I S  riinkcbs a v a i l a b l e  t o  o u r  member cornpanicis those 

c o i i i p i i t  i’r oy,r:iiiis wl i  i c h  a r c ’  geiicbr,i t c c l  i n  t he  coiirsc o f  NASA rc.scarch. 

!;c.contl l y ,  L I i ( *  ( : IS * i t t c w p t s  t o  k c w l )  ii iiiiwibcir cc-)mpaiiy nbrixast  o L  clcvc~lopnit~nts 

i n  ttic cornpi1tc.r world.  

‘ro accomplish these g o a l s  t h e  C I S  announces t h e  a v a i l a b i l i t y  of  f i v e  

new computer programs p e r  month. In fo rma t ion  c o n c e r n i n g  programming 

l anguage ,  o p e r a t i n g  s y s t e m  and an a b s t r a c t  e x p l a i n i n g  what each program 

does,  c o n s t i t u t e  t h e  program announcements. I n  a d d i t i o n  t o  t h e s e  announce- 

ments , a S tanda rd  I n t e r e s t  P r o f i l e  ( S I P )  of t h e  compute r - r e l a t ed  r e p o r t s  

i n  STAR and IAA i s  a l s o  provided. The o r i e n t a t i o n  of t h i s  p r o f i l e  i s  

toward new and n o v e l  t e c h n i q u e s ,  i d e a s ,  i n n o v a t i o n s ,  e t c . ,  i n  t h e  computer 

f i e l d .  

‘Ilic Ixicltagc o r  program annotiiiccmt‘nts and t h e  S tanda rd  r n t c r c s t  Prof i.lc 

c o n s t i t u t c  a coniplc~tc C1.S announccment f o r  a g i w n  month. 

(:oml>niiy Procedure :  I n  o r d e r  f o r  n company t o  be added t o  t h e  m a i l i n g  l i s t  

f o r  o u r  monthly announcement of a b s t r a c t s ,  a r e q u e s t  t o  t h i s  e f f e c t  is made 

t o  o u r  D i r c c t o r  of Opera t ions .  The person o r  p e r s o n s  who shou ld  b e g i n  

r e c e i v i n g  t h e  announccment should be i n d i c a t e d  a t  t h e  t ime of t h i s  r e q u e s t .  



N67-14208*# Villanova Univ Pa Research and Development 
Div 

Mmy 1S-Nov. 14.1986 
Twte Yang and Henry T Koonce 14 Nov 1966 11 p refs 
(Grant NGR-39-023-004) 
(NASA-CR-80835) CFSTI HCSl  OO/MF SO 50 CSCL 09C 

New entries to  a continuing bibliography on computer aided 
circuit analysis and design are listed A reliability prediction and 
tolerance analysis and adjustment program called STANPAK 
(Statistical Tolerance ANalysis PAKage) is described An efhrt IS 

being made to solve network responses in the time domain using 
the theory of signal flow graphs with the aid of a small digital 
computer The procedure for determining a primittve slgnal flow 
graph IPSFG) is outlined An example is given to illustrate the 
development of the PSFG along with some comments to indicate 
tha algorithm used to aid in writing a digital computer program 

R N A  

COIIWTER-AIDED CIRCUIT ANALYSIS SmlmrUl R.(W, 

N67 14239.n Case lnst of Tech Cleveland. ohlo Digital %rems 
Lab 
A DIGITAL INTERFACE FOR THE COMPUTER CONTROL 
OF A REMOTE MANIPULATOR 
R J Taylor 1966 135 p refs 

(NASA CR-80843 Rep1 1 66 49) CFSTI HC 54 OOlMF SI 00 
CSCL 098  

A general purpose interface for communication betwwn 
3 DDP 116 Computer and an arbitrary input/output device was 
jesigned and implemented Its use and operation are described 
from the viewpoints of a programmer end a W i c e  An aaoitmal 
digital logic system was constructed to multiplex the interface 
InputJoutput lines with the servo loops of a seven-axis remote 
manipulator A General Mills Model 1 0 0  manipulator was modified 
to give i t  motions comparable to those of a PAR Model 3000 

Author 

I -  .I c _.*e, 
\.,l"l.. 8."- . --. 

N67-14252*# Planning Research Corp Los Angelus Celif 
TAG USER'S MANUAL 
Keiineth 0 King Kenneth Gillett and Willtam Libaw Jun 1966 
226 p Prepared for JPL 
(Contract NAS7 100) 
(NASA-CR-80845 R-847) CFSTI HC S6OO/MF S1 25 CSCL 
09c 

A Transient Analysis Generator (TAG) program IS used for 
automatic circuit analysis to simulate both transient and steady 
state behavior of a large class of electrical networks A special 
analysis program IS generated for each circuit described to TAG. 
and the language by which circuit topology. parameter valua. and 
type of simulation desired are detailed The TAG program can 
handle a wide varmty of nonlinear component models Set up of 
TAG description and data decks and TAG system deck set-up are 
detaiied following a description of the system ?:mitarions ro TAG 
simulation are mentioned in this users' manual and examples of 
TAG simulations are included A listing of the users' outputs, 
TAG-generated solution program. and data outputs that trace a 
time history of the circuit are presented. and a set of curvoI shows 
Several of the output variables plotted against time M W R 
/c, 

._i__ . . . . - - - -  -- - 



N87-172211y WiKonun Univ , M l d l m .  M8themana Research 
bnuc 
TALKS ON OENERALIZOD I N V L M E S  AND SOLUTIONS 
OF LARGE, APPROXIMATELV SlNQUUR LINEAR BVSTEMS 
Api 1966 98 p refs 
(Contract DA-1 1 -022-ORD-2069) 
(MRC TSR-644. AD-638657) CFSTI $3 OO/MF SO 65 

CONTENTS 

ref (See N67 17222 07-19) 
1 GENERALIZED INVERSES 1 N E Greville p 1-3 

' 0  
N67-17111*# Massachusetts Inst of Tech . Cambridge 

Martin Greenberger and Malcolm M Jones ln NASA Electron 
Res Center Spaceborne Multiprocess Seminar 31 Oct 1966 

The OPS system an interactive system designed for use 
in a time sharing environment. includes an on-line simulation 
capability A sirnulation activity is scheduled. cancelled. or 
rrscheduled dynamically on the AhtNUA. eitner a1 a speciiieo 
time or when a presaibed condition is met The artivity can be 
made to consume simulated time by means of an internal delay for 
a cartein pard. or a wait until @we condtlons are satisfied The 
AGENDA is a time-ordered list of all conditlonallv and uncondi- 
tionallv scheduled activitms The user may inspect i t  at any point 
and modifv or restructure it He may base his strategy O(I data 
and panial results examined and analyzed with tha lielo crf the 
OPS system during interruption of the run Exlansivt. tracing 
facilities permit the user to follow the flow of Lontrol Juring d 

simulation to any level of detail 9u lhtn 

ON-LINE SIMULATION IN THE OPS SYSTEM 

p 81-85 (Sea N67-17101 07-08) CFSTI HCS300/MFS065 

N67.17230# Wisconsin Mi.. Medium. Mathmltics Research 
Center 
NOTES O N  THE NUMERICAL SOLUTION OF 
SIMULTANEOUS LINEAR ALQEDRAIC EQUATIONS 
Ben Noble In I ts  Talks on Generalized Inverses and $oh of 
L a r g e .  Approximately Singular Linear Systems Apr. 1966 
p 25-32 refs (See N67-17221 07-19) CFSTI. HC S3.00/ 
MF SO 65  

Prohienis involved in solving systems of liner equarions 
by digital romputer are discussed. using the system Ax = b. where 
A and b are known expctly It is conaidered that for dense mapices 
with no special structure, the stmplmt and best method for solving 
:s the r lassic~l method of successive elimination. provided that 
the pivots nre suitably chosen An illustration is given. and the 
choico of pivots. partial or complete. is emphasized. Solutions to 
well-behaved and ill-conditioned sets of two  equations in two 
unknown$ are described Rounding mors are discuued in detail. 
aqd a cvnveiiient iterative method foc improving the accuracy of an 
approximate solutio0 is dsJcribed. Nummicel exampbs are included. 

N E N  



N67 17377.1 General Dvnamlcs/Convan Huntsville Ala 
AUTOMATIC MALFUNCTION ANALYSIS BY OlSCRkTE 
NETWORK SIMULATION ArPENDlX C PROGRAMMERS 
REFERENCE M A N U A L  AUTOMATIC MALFUNCTION 
ANALYSIS PROGRAMS 
Oct 1966 99 p 
Irontract NASB 200161 
(NASA CR 81 530 GOC OOf66-CMJ71 CFSTI HC 3 OO/MF $0 66 

CONTENTS 
1 AUTOMATIC MALFUNCTION ANALYSIS PROGRAM 

2 AUTOMATIC M4LFUNCTION ANA1 VSlS EDITOR 
1139981 48p 

PROGRAM D H DlddlhClO 48 p (See N67 17378 07.081 

W87-17370*# Gmarl Dynrmia/Conv8r. Huntmlh. AI8 
AUTOMATIC M A L F U N C f l O N  ANALYSIS LOITOR 
PROQRAM 
D R Diaddtgo In Its Autom M8lluncnm h 8 l y u s  by Discrete 
Networks Stmulation Appsndlc C act 1966 48 p (See 

The AMA-Editor Program poduor the search tape’s for 
the RCA 110 program from the m~tom8tic mrltunction analvsls 
l-iln It o o a a t a  in thm moder. mth mrevmdw e h . ~  in tape 
wquirements The wlection 01 ~p~,,,,~ ,..d: I r--nll-* hv 
the fnar data u r d  Prorentad are the main w-am drivrr outline 
flow charts data word configur8tims. and referencing mechanisms 
Subroutines afa also discuswd mth an explananon of their options 
techniauer and interrelationship with other programs through 

A G O  Irbekd common 

N67-17377 07-08] CFSTl HCS3 OO/MFSO65 

N67 177031 MineCorp Bedford Mass 
RECENT DEVELOPMENTS I N  THE MITRE SYNTACTIC 
ANALVSIS PROCEDURE 
D E Walker Bedford Mass AFSC Sep 1966 47 p refs 
Konnact AF 19(628l 51651 
lMTP 11 ESD TR 66  306 AD 6423301 CFSTI HC 53 OO/MF 
SO 65 

The MlTflE syntertic analysis procedure for transformational 
qrammars has heen used i o  process sentences on-line in a 
display oriented mode as *ell as off line This report describer 
additions 10 the program snucture and the grammar mads sidce 
the last report and presents the results of experiments with the 
procedure Author (TAB] 



N67 1 7 7 1 0 ~  
MANIPULATING DATES A N D  TIME LAPSES I N  A 
COMPUTERIZED RECORDS SYSTEM 
t4 i t ( "  M Hutthes Sep 1966 1 I p 
ISAM TR 66 77 AD fi412781 CFSTI HC 53OOIMF $065 CSCL 
09 R 

A technique fw handlmq dales within a computer as conseru 
twc mteqers is defined and Illustrdted Varlout possihlr applications 
are siryqestrd with an rnanqde demonsiratmy ronversion in 
& onversion out rime heiwnpn dlntrs numtmr 01 weekdays hetweeq 
ci.itec drid #drritiftcalion of d IJlweekty report data Author (TAB) 

Srhoolol Arrrspace Medicine Brooks AFB TOM 

N67 17966.8 North Carolina State Coll Raleigh 
BIBLIOGRAPHY ON OPTICAL INFORMATION AND DATA 
PROCESSING 
J P Moltat! A T shsn&b and F J Ti&. amp Nov 1966 
7 7  p refs 
(Grant NGR 34 002 0381 
(NASA CR 81662 R f l 3 )  CFSTI HC 53 OO/MF SO 65 CSCC 
09 B 

A review of the Iitwature on opUc.1 infam#tton a d  data 
pro(essinU was papared tu assist thore waking in this field lo 
locate wtckly litefa(lire pertinent to a rpecializd rubiect The 
WHO@ sublert arna is a w m  irim LJ wonpics in w m  IO a c a n p i i ~  
th6 piitnu Srhtopir arnas or& M correlatmn analpis diffractm 
(-lei Iromegnetirc hologralihy interferometry matched filler in^ 
i id l tnrr i  r r (  ognition lelevisioii phocogralihy and r n o d i l l ~ t i O r i  are 
I I I I  iudnd A G O  



N67 13341'11 S m t a  Clars Univ Calif Dept of Electrical 
Enqineerinq 
PROCEEDINGS OF THE INSTITUTE ON MODERN SOUD 
STATE CIRCUIT DESIGN 
119661 165 p refs lnst held in Santa Clara Calif 15-16 Sep 
1966 Sponsored by NASA 
(NASA CR 805121 CFSTl HC $500 /MF $1 00 CSCL 09C 

CONTENTS 
1 PHYSICAL MODELS OF ACTIVE DEVICES R B 

Yarbrough p 1 14 refs (See N67 13342 04 091 
2 APPLICATIONS OF MODELS TO CIRCUITS W J 

Kerwtn (NASA Ames Res Center) p 15 25 (Sw N67-13343 
04 091 

6 RC ACTIVE NETWORKS W J Kerwin (NASA Arnes 
Res Center) p 77-91 refs (See N67-13347 04 101 

7 INDUCTORLESS FILTERS H J Orchard ILenhurt 
Electric Co Inch p 92-95 refs [See N67 13348 C84 091 

8 
CUlT DESIGN G C Temes (Ampex C o r p l  p 96 114 
refs (See N67-13349 04.10) 

9 NETWORK DESIGN VIA NONLINEAR PROGRAMMING 
E A Huber (Sylvanla Electric Products Inc ) p 115.121 
refs (See N67 13350 04 10) 

10 THE SENSITIVITY OF ACTIVE CIRCUITS R C Dorf 
p 122.134 refs (See N67 13351 04- 

11 COMPUTER ASSISTANCE 
AND DESIGN W W Happ (NASA 

ITERATIVE OPTIMIZATION TECHNIQUES FOR CIR 

. _ _  
3 TOPOLOGICALANALYSISOF PASSIVE NETWORKS 

S P Chan p 26 49 i d s  (See N67 1334404 10) 
4 TOPOLOGICAL ANALYSIS OF ACTIVE NETWORKS 

R M Carpenter (NASA Electronics Res Center) p 50-61 
refs (See N67 13345 04 10) 

5 MATRICESAND STATEVARIABLES J Staudhammer 
(Arizona State Univ I p 62 76  refs (See N67-13346 04-10] 

p 135 145 refs lSee N67 13352 04 

N67 13345.n National Aeronautics and Space Administration 
Electronics Research Center. Cambridge. Mass 
TOPOLOGICAL ANALVSIS OF ACTIVE NETWORKS 
R M Carpenter In Santa Clara Univ Proc of the lnst on 
Modern Solid State Circuit Design 119661 p 50 61 refs (See 
N67 13341 04 10) CFSTI HC$500/MFS1 00 

A compatible series of computer programs is developed 
for circuits with large numbers of components typically 30 to 
100 The programs utilize the dichotomy entailed in the flowgraph 
associated with any active network Algorithms are established to 
dichotomize the network into voltage and current generators. to 
examme separately each set and Ihe associated SySIOm of COntlOk 
interrelating both sets and to establish a flowgraph in terms of 
a unique aicnotomous r a p r a s a t u ~ s t t ~ ~ ~  I", .. Ys.-'.s U.,Y..Y.-.... I.._I. 
While the algorithms were developed for linear networks the 
dichotomous procedures provide an approach which IS not so 
restricled Author 

. . . - .  

10) 
IN CIRCUIT ANALYSIS 
Electronics Res Centerl 

10) 



N67-13352.t National Aeronautics and Space Administration 
Electronics Reseach Center. Cambridge. Moas 
COMPUTER ASSISTANCE IN CIRCUIT ANALYSIS AND 
DESIGN 
William W Happ and John Staudhammer (Ariz State Univ I In 
Santa Clara Univ Roc of the lnst on Modern Solid State 
Circuit Design 119661 p 135-145 rek (Sea N67-13341 04-10) 
CFSTl H C S 5 0 0 / M F t l  00 

Salient desirable features of compu'ter programs for circuit 
analysis are discussed Gross characteristics of some computer 
programs are given A survey to determine the availability of 
m p l t e r  routines for sold state circuits includes scope of program 
extent of present use. range of applications. availability. interchange 
of programs and feedback of information The feasibility of a pool 
of programs for circuit designers is examined Author 

N67-13668# 
well (England) Chemical Engineering Div 
FORTRAN PROGRAMMES FOR THE PROCESSING OF 
BOMB CALORIMETRY DATA 
r namin  ;5 A claronwr. ana n A nuosr AUY I=UV A- v *vu= 

(AERE-R-5249) HMSO 3s 6d 
A series of FORTRAN 6 2 )  computsr programs for the 

evaluation of results obtained from an aneroid bomb calori- 
meter are described BEDTIME evaluates the delay time from 
the temperature-time data and hence allows the calculation Of 
the corrected temperature rise from the observed value 
ICEBERG calculates the standard energy equivalent of the 
bomb from a benzoic acid calibration ADHOC 2 calculates 
the change in internal energy content of carbon on combus- 
tion and the corresponding heat of combustion Programs 
ICEBERG and ADHOC 2 require a knowledge of the delay 
t ime found via BEDTIME or otherwise, and they are not 
therefore specific to data obtained from an aneroid bomb 
calorimetw Additionally I so#hrnahnr C n W R i l r  ~ O P P ~  tn pal. 
cutate the Washburn correction according to the method of 
Porsen is described Author 

United Kingdom Atomic Energy Authority. Har 

_ _ -  -. 

N67-137301 
ton 0 c 
TELEGRAPH INPUT-OUTPUT DEVICES FOR DIQITAL 
COMPUTER SYSTEMS 
17 Nov 1966 IS p Trans1 into ENGLISH from Mekhaniz 
Avtomatiz Proizv (Moscow) no 8 Aug 1966 

Joint Publications Research Service Washing- 

(JPRS-38691 TT-66-35115) CFSTI $1 00 

CONTENTS 
1 DIGITAL RECEIVER-PRINTER FOR TELEGRAPH 

LINES V M Kuprin and Yu N Lipin p 1-5 (See N67-13731 

2 LINKINGOFDIGITALCOMPUTERSWITHTELEGRAPH 
04-08) 

COMMUNICATION CHANNELS AT A COMPUTATION CEN- 
TER 0 I Leonov p E-14 (See N67-13732 04-08) 



N67 13731 # Joint Publications Research Service Washington. 
D C  
DIGITAL RECEIVER PRINTER FOR TELEGRAPH LINES 
V M Kuprin and VU N Lipin In lls Telegraph Input output 
Devices for Digital Computer Systems 17 Nov 1966 P 1 5 
(See N67.1373004 08) CFSTI $1 00 

A system is described which .was developed for monitoring 
the reliability of information received from telegraph commynication 
lines The digital information. usually statistical and bookkeeping 
information is transmitted using telegraphic apparatus via a 
subscriber telegraph exchange to the central information collection 
point at the computation center where it is monitored and the 
output sent to the punchcarrier A five track tape is used which 
has a transrnson rate of 6 6 symbols/sec and with good operaton 
of the telegraph apparatus there is an error rate of only one error 
per 9OOO symbols The system consists of a transmitting and 
receiving start stop telegraph apparatus. cardpunches. control and 
monitoring blocks and a subscriber telegraph station These units 
are described in more detail R N A  

N67-137328 Joint Publlcatlons Research Servlce. Washington. 
D C  
LINKING OF DIGITAL COMPUTERS WITH TELEGRAPH 
COMMUNICATION CMANNELS AT A COMPUTATION 
CENTER 
0 I Leonov In !rs Telegraph Input Output Devices for Digital 
Computer Systems 17 Nov 1966 p 8 14 (See N67-13730 
04-08) CFSTI $ 1  00 

Hiqh speed digital computer centers have been developed 
for the effective control and autommic accounttng needed in the 
transportation of cargo Telegraph channels are used to transmit 
cargo information to the computer center As a rasult of different 
transmission rates along the telegraph channels and the different 
encoding systems used an intermediate device is nwded to match 
the operatton of the digital cwnpoter to the informatton t r a m i s s m  
along the telegraph channels Magnetic drum and magnetic tape 
memories can provide this linkage and adequately handle the 
large volumes of input information with a very low error rate 
inwe IWO memory units are OISCUSSB~ ano canparm ins msgnsrw: 
drum memory is preferred because no design changes are required. 

-. 

N67-13746# Eattelle-Northwest, Richland. Warh Pacific 
Northwest Lab 
"STREAM". A GENERAL ROUTINE FOR GEll lNG STEADY 
GROUND WATER FLOW PATHS AND TRAVEL TIMES 

w Nelson In u s  Pacific Northwest Lab Ann Rapt for 1965 
in the Phys SCI Vol 3 May 1966 p 14 (See N67-13741 
04-13] CFSTI HC$300/MF$075 

A computer program is briefly described which uses the 
mat tons derwed previously for s t r e m l m  in heterogeneous media 
IO provide useful results for waste transport analysis The W o W m  
generates paths of flow. determines the permeability along each 
path. gives the associated travel times for a very wide class Of 

f low problems in porous media Tests of the accuracy Of the 
numerical results have indicated that very satisfactory answers are 
obtained with the programs Adtho; 

it IS a random access type memory and i t  is more economical lo 
operate Some of the problems related to the operalion of the 
magnetic drum linkage system are discussed R N A  



, 

I 

N67-13747# Battelle Northwest. Richland Wash Pacific 
Northwest Lab 
EXTENSION OF SOLUTION CAPABILITIES BY FINITE 
DIFFERENCES METHOD TO A LARGE CLASS OF 
STEADY-STATE FLOW PROBLEMS 
A E Reisenauer In tts Pacific Northwest Lab Ann Rept for 
1965 in the Phys Sci Vol 3 May 1966 p 15 17 (See 

The computer program Steady Darican Flow in Solla. has 
been enlarged and extended to include capabilities for solving a 
large class of flow problems These new features includc a 
variable mesh size for the finite dlfferences expression. a flux input 
independently controlled at every node sn enlarged number of 
node points and the ability. in partially saturated soil to vary the 
capillary conductivity completely by inputing soil type curves and 
varying the base permeabillty of the soil at any node Author 

N67-1374104-131 CFSTl HCf3OOJMFSO75 

N67-13766# Eattelle-Northwest. Richland Wash Paciflc 
Northwest Lab 
RADIONUCLIDE MIGRATION I N  SOIL COLUMNS 
DEVELOPMENT O f  A COMPUTER PROGRAM 
IY r naler in 11s raciric NOrIhWeSt Lab Ann Rep1 for 1965 in 
the Phvs Sci Vol 3 May 1966 p 43 44  (See N67 13741 
04 13) CFSTI HC$300/MF$075 

A method to predict radlonuclide distribution and breakthrough 
concentrations was developed for simple soil solution systems 
Input data consist of the equilibrium distribution coefficient weight 
of soil and volume of soil solution Experimental and calculated 
"P breakthrough curves agreed satisfactorily wilh the relative 
breakthrough concentration of 60% Author 

N67-13771 National Engineering Lab Glasgow (Scotland) 
A COMPARISON OF TWO SURFACE FITTING 
PROGRAMMES FOR NUMERICALLY CONTROLLED 
MACHINE TOOLS 
R M Sim Jan 1966 37 p refs 
(NEL 2 1  1) 

The performance of the PMT2 and APT FMILL programs 
are compared for the iunerically controlled milling of surfaces 
specified bv coordinates of points on a mesh As a test coordinates 
were calculated for points lying on a portion of the surface of a 
sphere where it IS intersected by a series of COnCentriC cylinders 
These data were supplied to the two programs and the numerical 
output from the programs was analyzed to show errors from 
the spherical surface Specimens were also milled and measured 
Part programming computing and machining times were also noted 
For this test piece the computing costs are similar PMT2 seems 
quicker to part-proyram and APT-FMILL has smaller errors Further 
tests are recommended Author 



167-139901 California Univ . Livermore Lawrence Radiation 
Lob 
TRUMP. A COMPUTER PROQRAM FOR TRANSIENT A N D  
STEADY-STATE TEMPERATURE DISTRIBUTIONS IN 
MULTIDIMENStONAL SYSTEMS 
Arthur L Edwards ,24 Feb 1966 151 p 
(Contract W-7405-ENG-48) 
(UCRL-14754) CFSTI HC $600/MF $1 00 

TheTRUMPcomputer program wasdeveloped torolve prob- 
lems involving transient and steady state temperature dirtributions 
in multidimensional systems with arbitrary geometric configura- 
tions initial conditions boundary conditions and physical 
properties The mathematical method uses a unique combtnatlon 
of forward and backward difference equations to achieve fast. 
efficient and accurate solutions The program IS written in 
separate versions for the 18M-7094. CDC-3600. and CDC-6600 
Problems include heat transfer by conduction f rw  and forced 
convection surface radiation. and mass flow Heat may be pro- 
duced or absorbed by internal heat sources and W n b  phaae 
changes and chemical reaction The properties controlling 
these effects may be tabulat&functionr of time or tempereture 

1187-1- Oak Ridge National Lab. Tenn 
A COMPUTER PROQRAM TO CALCULATE 
PERATURE THERMOOVNAMIC FUNCTIONS 
T G Godfrey and J M Leitnaker Sep 1966 
W-ntr-t W-7MS.ENG-26) 
IORNL-TM-1599) CFSTl HC 52 OO/MF SO 50 

HlQH-TEM- 

37 p refs 

A computer program. PLOTHEAT. was written which urea 
the method of kaat  aquarer to fit high temperature enthalpy 
date to one w r m r a l  aelected functionr From the generated 
equation tho hu t  c~peci ty.  Coo. the enthalpy. H O-H , 

T. are calculetod and tabulated at 100. incrementa (The lest 
t w o  uentit ieseswme a knowledge of the entropy at 298.15'K. 

toplot the computed equation together w i th  the input data using 
different symbola lor each set of data Author (NSA) 

the entropy. eo. and the free energy lunction. (FT fl -Hzw Yo )I 

S2w a 1 A aubroutine package can be uaed with the program 

N67-14165# United Kingdom Atomic Energy Authority Harwell 
(England) Research Reactors Div 
A MONTE CARLO TREATMENT OF THE INTERACTION 
OF A N  ELECTRON BEAM WITH A HEAVY TARGET 
M P Ruffle Sep 1966 67 p refs 
(AERE R 5172) HMSO 9s 

The report describes the general strategy adopted and the 
treatment of the various reactions involved in investigatlng the 
interaction of an electron beam with a heavy target by a Monte 
Carlo computer program The purpose of the program 16 to predict 
the distribution of the heat generated and the neutrons produced 
Some results for typical targets are shown and the petfori,r.lnce 

Autho, of the piogranl in general is discussed 

Input data are organized to be as simple and clear as possible 
prowdtng maximum cornpectness flexibility and ease of modi 
ficalion Optional forms of output include temperature distribu 
tions. complete heat balance information values of variable 
profhrties. and a breakdown of the various modes of heat 
tranrhr and production at specified time intewals Graphical 
output includes plots of temperature vr position at specified 
time intervals. temperature vs time as specilied positions and 
position VI time at specified temperatures Accuracy IS de 
termined by the degree to which the system is subdivided into 
nodes. or volume elements. and by a specified maaimum allow 
able temperature change per time increment Criteria for endmg 
a problom include exceeding specified time and temperature 
limits. accomplishment of steady state and exceeding specified 
limits on the number of time increments and machine time 

Author 
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A67-I 9658 
COMPUTER DRIVEN DLbPtAYS AND THElR USE IN MANIhiA- 
CHINE INTERACTION. 
Andries  van Dam (Pennsylvania. University. Moore School of 
Electr ical  Engineer ing.  Philadelphia, P a .  ). 
IN: ADVANCES IN COMPUTERS. VOLUME 7. 
Edited by F. L.  Alt and M o r r i s  Rubinoff. 
New York and London, Academic P r e s s .  1966, p. 239-290. 
Contract  No. Nonr-551(40). 

Interaction mode t o  a number of different problemo. Specifi- 
cally mentioned a r e  (1) nonlinear problems solved by i terat ion and 
varying pa rame te r s ;  ( 2 )  problems for  which it i s  ead ie r  t o  d r a w  than 
to wri t e ;  (3)  optical alignment or digitizing of bubble-chamber t r a c k s  
and general  curve fitting, and pat tern recognition in general ;  (4) 
a r ch i t ec tu ra l  layouts; ( 5 )  layout drawings for chemical plants; (6) logi- 
ca l  design; and (7)  editing and composition. 

42  r e f s .  

Discussion of techniques for applying displays in a manlmachine  

M.M. 

Description of an integrated film-reading-and-display sys t em pat tern problems,  when pat tern-processing t a sks  a r e  ass lgned to 
host  machinery. and pat tern recognltlon t a sks  a r e  a l located to the 
human operator .  

f o r  proktdtng an overview of sys t em cha rac t e r i l t i c s  of the waveform 
diapla)  /analyzer  and a su rvey  of cur ren t  application activity. M . M .  The 

A67- 1961 0 
ULblGN OF PAHAME rKIC PHASE-LOCKED bUBlIAI<MONIC 
OSCILLATOR CIRCUITS FOR 3 GH.7 INFORMATJON RATES. 
B. S .  Thornton (I lonrywcII  P t y . ,  L td . ,  Electronic Data P rocess ing  
u s , .  , 5 y d n i ~ y .  Austral ia) .  
Elvc t ronics  L r t t c r s ,  "01. 3, Jan. 1967, p. 24-26. 

1;:nncl-diudr < L ~ L U ~ I S  capable of Ststablc phase operation. 
t )pe  of 'oii,li,rtt.r-produred s tabt l l ty-chart  plot shows r p g ~ o n s  of 
dn,plrlication fur dvsLrrd harmonics  used in directional-flow Logic 
< i r cu i t s ,  to allo\v dg.bhgn fo r  subharmonic pumping. M. F. 

Stability analysis  of pa rame t r i c  phasr-locked subharmonic 
A ne=, 



A 6 7 - l V 7 U  = 
TIIE OPERATION OF THE HOLLOMAN DATA CENTER. 
Josrf F.  Schneider (USAF. Systems Command. Misaile Development 
Ct nt t  r .  Computation DIV., Iiollornan AFB, N .  Mex.). 
IN: SOCIETY OF PHOTO-OPTICAL INSTRUMENTATION ENGI- 
NEERS, SEMINAR-IN-DEPTH ON FILMED DATA AND COMPUTERS, 
BOSTON, MASS., JUNE 13 ,  14, 1966, PROCEEDINGS. [A6749741 
07 -081 
Seminar  rponaored by the Soclety of Photo-Optlcal Instrumentation 
Engineers  and the Electronic Sys tems Division of the U.S. Air F o r c e .  
Redondo Beach, Calif .  , Society of Photo-Optical Instrumentation 
Engineers ,  1966. p. IX-1 to IX-15. 

t e s t  data.  
digitizing. 
LS furniehed. 
data flow and how the reduction of a la rge  quantity of optically 
recorded  data can be accomplished wlthout losing quallty. 

Description of a data Center established for reduction of ABRES 
Lates t  automated fi lm-reading equlpment is used In film 
Data ana lys i s  is provided, and a data reduction repor t  

It is shown how a n  autombted & t i  cen ter  manages 

M. 1. 

A67-19744 * 
CLASSIFICATION. 
J .  K. Hawkina, G .  T. Elerding. K. W .  Bixby. and P. A. Haworth 
(Philco Corp.,  Aeronutronic Div.,  Newport Beach, Calif.). 
IN: SOCIETY O F  PHOTO-OPTICAL INSTRUMENTATIO~ ENGI- 
NEERS. SEMINAR-IN-DEPTH ON F U M E D  DATA AND COMPUTERS, 
BOSTON. MASS., JUNE 13, 14. 1%6. PROCEEDINGS. ,A67-19741 
07-08] 
Seminar sponsored by the Society of Photo-Optical Instrumentation 
Engineers and the Electronic Syntems Division of the U . 9 .  Air Force .  
Redondo Beach, Calif. , Society of Photo-Optical I n ~ t r u m s n t a t i o n  
Engineers.  1966, p. XVI-L to XVI-9. 6 re fs .  

delineating te r ra in  feature8 in a e r i a l  photography. Rpcognition 
algorithms a r e  based upon sharing the burden of image-shape 
detection between a special  film scanner and a general-purpose 
computer.  CIassification i8 baned upon "common sense"  charac-  
ter tmuca oi Terrain categories.  implemented by Local shape recogni- 
tion and binary dee i i ion  c r i te r ia .  Procedures  a r e  de tc r ibed  and 
sys tem implications a r e  discussed. (Author) 

AUTOMATIC SHAPK i7FTTTTlC)N P n U  D O N - D A L l l i l F n  TU""-*-?! 

Thin paper descr ibes  an automatic sys tem for ckps i fy ing  and 

A67-19196 

GRAMS. 
C r o r g e  W .  Stroke, Franklin H. Westervelt .  and Richard G. Zech 
(Mirhtgun.  Univsrsity,  Ann Arbor ,  Mich.). 
IEEE,  P ' ror r rd inys ,  v o l .  5 5 .  Jan. 1967. p. 109-Ill. 
N u \  v -AI<PA-atipportrd r c s r a r c h .  

by i i iranr of the Cabor et  al.  (1965) holographic multiple-exposure 
Inlage-8ynthcsis principle. with spher ica l  coherent background. The 
h o l u ~ r a m s  thus synthesized a r e  capable of displaying two- and three-  
dimensional synthesized objects. by auccesslvely exposing a single 
hologram f rom a movable Laser-Light point with computer-controlled 
coordinate 8 .  M.M. 

HOLOGRAPHIC SYNTHESE OF COMPUTER-GENERATED noLo- 

13 refs.  - 
Dcnionalration of thc posnibillty of rapidly synthesizing holograms 



~67 .20197  
COhlPL'I'AI~Lt: ERKOK BOUND5 FOR DIRECT SOLUTION OF 
LlPitAR t .OChTlONS.  
I+rcrcr  A .  C . h , ~ r t r ~ 5  (VlrgtnlaI V I t i \ c . r b i t ) ,  Cliarlottraville. V a . )  
 lid J . L ~ N . *  C .  Gciidcr (13rown U i i i \ c r s t l ) .  D i \ .  c r f  Ap1rltt.d M i t h c -  
I I L L ~  IL  * .  PI-#>\ Idcna L . ,  R . I .  ). 
. \ - - c u  Ldloll lor C u m p u t m ~  Machlhcry.  Jotlrnal. \" I .  1 8 .  Jan .  1967. 
p .  I , \ - 7 1 .  5 rv l s .  
N b t  Gr.&88ts Nu. G P - 1 8 3 ;  No. CP-42I3; Nan. GP-5657. 

A n  c r r o r  analysis of dtrccl  m r t l n d b  - I . ( . .  , Gaussian c l t m ~ n a -  
t i m t  o r  t r ianyular  iactor l ra t ion - o i  +'>I\ Iny sinlultaneous l i n e a r  
a l y v l ~ r a ~ <  equation- is per fn rmcd  11) thc hackward mode. in which 
the cvmputational errors a r e  expres sed  a s  perturballons on llie data. 
h u n d s  a r e  found for perturbat tons t m  thc coefficients of the equa- 
t ions.  lcdvinp the right-hand s ides  imchangcd. These bounds can 
1% e\aluated concurrent ly  with thc computation itself. with only a 
s inal l  i nc rease  in computing effor t .  
obtained during the solution p rocess ,  t hese  bounds avold exaggerating 
the magnitude of the e r r o r ,  and so a r e  a l s o  useful  as  e r r o r  e s t ima tes .  

Because they u s e  information - -. 

(Author) 

n67.nmsa = 
.A DIRECT METHOD FOR COMPUTING TEST PROCEDURES USING 
A DIGITAL COLIPL'TER. 
W .  11. Brown and R. W. Towlcs (Grneral  Electr ic  Co . ,  Daytona 
Brach,  FIa. ). 
American Institute of Aeronaut l rs  and Astronautlcs. Flight Tes t .  
slmulatron and Support C o n f r r v i ~ r t ,  Cocoa Beach. F l a . ,  Feb.  6-8.  
1967 Paper  6 7 - 2 3 5 .  6 p. 
h4rmbcrr .  $0.75. nonmembrrs .  $ 1 .  5 0 .  

The paper  p r r s e n t i  a n  oprrat~onal  method f o r  developing t r s t  
procedures  which a l lows  a tes t  englnerr  to ov r rcome  tradttlonal 
inachine-languagr b a r r i e r s  and muke d i r ec t  u s c  of thr  digital com-  
puter. 
wr i t c r .  and tes t  engineer are a l l  relieved of much of the dlfflcult 
bookkeeping detai ls  rnhrrcmt In  the tes t  and checkout of complex 
d t s c r p t ~  sys t ems .  
development u t i l i z e s  a sof twarc simulation technique. and may be 
applied to e lectr ical ,  mechanicdl ,  hydraulic. pneumatic, or other  

- ,= Inah lo  

tools for circuli analysis  and troubleshootlng a r e  a l s ,  provided. 

In using this method. rhr  lest  planner .  lest procedure 

This  general-purpose method of tes t  procedure 

o r o a a i y  de;,,,ed ,,,=. 7 -  -J.,...-- .- .^_. ..r^r^ri ,,.D ... Lu -...-.. .- .__. r _ _ _  --... 

(Author) 

A67-19745 * 
APPLICATION O F  IMAGE PROCESSING RESEARCH T O  THE 
RETRIEVAL O F  FILMED DATA. 
H. M. Maynard,  L .  F. P rmber ton ,  and C. W. Swonger (Cornel l  
A r r w a u t i c a l  Laboratory,  I n c . ,  Buffalo, N. Y.). 
IN: SOCIETY OF PHOTO-OPTICAL INSTRUMENTATION ENCI- 
NEEHS, SEMINAR-IN-DEPTH ON FILMED DATA AND COMPUTERS, 
BOSTON, MASS., JUNE 1 3 .  14, 196b. PROCEEDINGS. [A67-19741 

Seininar  sponsored by thc Sor i r t )  of Photo-Optical Instrumrntat ion 
Enyi twers  and thr Electrunt' S y s t e m s  Division of the U.S. A i r  Fo rce .  
Hrdondu Bra,  h. Callf. , S o c i r t y  of Photo-Optical Instrumentation 
E ~ i y l n e r r s .  1966. p. XVII-1 to XVII-IO. 
R r r t , a r r h  sponsored by thr Cornel1 Aeronaut ical  Laboratory,  
Con l rac t s  N o .  Nonr-J16(00). No. DA-30-069-AMC-Z53(R). 

Cornel l  Aeronautical Laboratory.  
thc sc anne r -compute r  combination to f i lmed data processiny a r e  p r e -  
sented. The  p rogrvss  LII computer  input-output facilLtlrs for 
processing photographic Informat\on and in computer p r o g r a m s  Sur 
performing var ious f i l ter ing and enhancement functiong within the 
compute r  1 8  outlined. T h e  need for conversion of f i lmed data  into 

O i - u n ]  

Dtrcussron of the  d r \ e lopmen t  of image-scannmg s y s t e m s  a t  the 
Examples  of the application of 

vartous digital techniques lor image f i l ter ing and  processing,  1 8  

emphasized.  M . F .  



I .  

A67-1-64 f 

END-WALL EFFECTS IN AXIAL COMPRESSORS. 
G. L. Mellor (Princeton University, Princeton. N. J.) and 
R .  E. Strong (Westinghouse Elec t r ic  Corp.,  Lester,  P a .  ). 
American  Society of Mechanical Enaineers. Fluids Enpzneering 
Conference. Chicapo, I l l . ,  May 8-11, 1967, Paper 67-FE-16. 
I4 r e f s .  8 p .  

Members.  $0. 75; nonmembers.  $1. 50. 
Discussion of end-wslf e f f e c t s  in u i a l  compressors  showing 

that the end-wall blockage e f f e c t  in ax ia l  compressors  can be related 
to the displacement thickness of boundary-layer theory. An end- 
wall hypothesis is introduced to relate the displacement thickness 
to end-wall losses .  
the en t i re  annulus flow in a compressor .  determine cascade losses.  
the end-wall loss and displacement thickness.  
end-wall displacement thickness Is strongly correlated with ro tor -  
tlp c learance .  A consistent s e t  of resu l t s  i s  obtslned. to kid fu ture  
prediction8 of compressor  efficiency. However, these resu l t s  a r e  
l imited to a ra ther  nar row band of p r e s s u r e  coefficients. P.v. T. 

A computer program is constructed to calculate 

It is found that the 

A67-1-9 
APPLICATIONS OF ON-LINE COMPUTERS IN RADIO ASTRONOMY. 
Sander Weinreb (National Radio Astronomy Observatory,  G r e e n  

IN: &OGRESS IN RADIO SCIENCE 1963-1966; INTERNATIONAL 
SCIENTIFIC RADIO UNION. GENERAL ASSEMBLY, 15Tl-I, MUNICH, 
WEST GERMANY, SEPTEMBER 5-15. 1966. PROCEEDINGS. 
PART 2 - RADIO ASTRONOMY, RADIO WAVES AND CIRCUITS, 
AND RADlO ELECTRONICS. [A6'7-28428 14-07] 
Edited by J .  W. Findlay. R. C. Hansen. and  R. Burpess.  
Berkeley, Calif., International Scientific Radio Union, 19 57. p. 1284- 
1290. 

puters  a t  a rad io  astronomy observatory.  
computers  a r e  t o  be used a t  the on 36, 140, and 3 0 0 - t  t e lescopes  
and with a th ree-e lement  65-11 in te r fe rometer .  A major ume of a n  
on-line Computbr is  said to  be t o  provide a r e d  time measurement  
of the flux, position. and width of a rad io  source. A method of using 
an on-line computer t o  increafie the sensit ivity of a Dicke rad iomater  
i s  i l lustrated.  B.B. 

*--I. w ". 1 

Dercription of the configuration and applic8tion of onaline com-  
Four Honeywell DDP-116 

A67-28523 * 
CALCULATION O F  THE BEHAVIOUR O F  A BAR DURING A HIGH- 
STRAIN-RATE TENSILE TEST. 
R. Botte, D. Rousseau (Ecole Cent ra le  Lyonnaise, Laboratoire de 
M&allurg:e Physique. Ugine, France) .  P. Pegum (Ecole Cent ra le  
Lyonnaise. Labora to i re  de M6tallurgic Physique. Lyons. Insti tut  
National d e s  Sciences Appliqu6cs. D6partement de  Physiqqe, Villeur- 
banne. France) .  and P. Gobin (Ecole Cent ra le  Lyonnaime, Laboratorre 
de  M&allurgie Physique, Lyons. France) .  
Br i t i sh  Journa l  of Applied Phys ics .  vol. 18, May 1967, p. 663-670. 
6 re fs .  

Study of the behavior of a cyhndr lca l  specimen of finite size.  
submitted to a h igh-s t ram-ra ta  tensile t e s t  and partially fixed at  one 
of i ta  ext remi t ies .  
propagation of elastoplastic waves in solids,  needs a grea t  deal of 
calculation which must be done with a computer.  A mathematical  
t rea tment  IS presented which takes into account the discontinuities 
of sectton and mater ia l  at the ends of the specimen. The p r o g r a m  
enables the s t r e s s ,  the par t ic le  velocity. the  s t ra in .  and the  s t ra in  
:ate :n d:fferent sections of the specimen durlng the tansilq tes t  to 
be obtained. (Author) 

The analysis.  deduced f rom a theory for  the 



A67-1487S 
STATISTICALLY OPTIMUM OPTICAL 
AUTOMATIC FOCUS ESTIMATION. 

DATA PROCESSING WITH 

Robert  0 .  Harger  (Michigan. University. Institute of Science and 
Technology, Willow Run Laboratories.  Radar and Optics Labora tory ,  
h t n  Arbor ,  Mich.). 
l E E E  Transac t ions  on Aerospace and Electronic Systems, 
vol. AES-2, Nov. 1966. p. 665-6'15. 
Contract No. A F  33(616)-8365. 

i s  inveetigated. Optimum data p r o c e e i o r s  a r e  found by the method 
of maximum likelihood under a variety of resumptions that apply 
to most of the si tuations a r i s ing  in practice.  The unknown focus 
m a y  be e i ther  an unknown parameter  o r  an unknown random v a r i -  
able;  the signal m a y  be of known form o r  a random function; it i s  
further assumed t h t  the signal i s  received in additive. whlta, 
Gaussian noise .  The problems of jointly estimating other unlurown 
p a r a m e t e r s  and. in the  case  of a random signal, jointly estimating 
the SigMl. a r e  also t rea ted .  Tho asymptatic variance and c o r r e l a -  
tion of the e s t i m a t o r s  i s  dimcussed. Electrooptical  realizations of 
the maximum likelihood computer r  a r e  g k # .  ha i terative method 
of eolution of the  likelihood equation Is a l r o  dimcussed. The d iscus-  
sion and resu l t s  are di rec t ly  applicable t o  tho procereing of synthetic 
a p e r t u r e  radrr data. (Author) 

10 r e f s .  

The problem of optimally processing data with u n h m  focus 

u 7 - 1 4 4 9 8  
STRATEGIC VERSUS TACTICAL PLANNING IN MODERN BUSINESS. 
H. R. Headley (Radio Corporatron of Arnerlca. Defense Electronlc 
Products .  Missile and Surface Radar Div.. M o o r e s t o m ,  N.J . ) .  
IN. R a n A P  P A N C F  r N Z T P l l M F N T A T l n N  & N n  MFASITRFMFNT 

SYSTEMS. 
Camden, N.J . ,  Radio Corporation of America.  1966. p. 2-5 .  

Summary  of efforts to date in the application of a n  advanced 
feedback-system simulation technique as  a s t ra teg ic  planning d isc i -  

pline. The reaul t s  of an extensive parameter-sensit iv ' i ty ana lys i s  
a r e  presented. and the utility of simulation i s  evaluated. M . F .  

A67-1481 I * 
COMPARISON OF ELASTICITY AND SHELL THEORY Sf3LUTIONS 
FOR LONG CIRCULAR CYLINDRICAL SHELLS. 
K. T. Sundara Raja : y r n g r r  (Indian Inst i tu lr  of Science, Dept. of 
Civil EnRinerring. Bangalore. India) and C. V. Yogananda (Indian 
Innlihitr of Science, a p t .  01 Mechanical Engineering. Bangalore,  
Ind1.I. 
AlAA Journal,  vel. 4,  De<. 1966, p. L O Q O - L O 9 h .  16 refs. 

imon rpprw,.h lor  rhr nnalysir  o f  a rrmi-infinite circular cylindrical  
r h r l l  s u b i r c t r d  to a conccntratcd uniform. rircumlerential ,  radial  
linr load at  the end. 
mhcll Ilirnry and Flilggr shell  theory also a r r  developed. 
a o r k  has  br rn  d e w  with IBM-lhLO and CDC-3600 dieital computers 
and the results of the shell  theory solutions have bcrn examined in 
tht, l lp l i t  of the r c s u l t r  of the r las t ic i ty  solution. 

An c l a a ~ t c i t y  solution has been pr rs rn tcd  by uainp a Love func- 

Solutions according t o  Timoshenko-Donne11 
Numerical 

(Author ) 
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GUIDE TO THE STANDARD INTEREST PROFILES 

S i n c e  t h e  i n c e p t i o n  of  S tandard  I n t e r e s t  P r o f i l e s  (SIP) i n  November 

1966, they  have been wide ly  accepted  by ARAC member companies. 

have become a n  impor t an t  p a r t  o f  ARAC's prgram t o  keep  i n d u s t r i a l  s c i e n t i s t s  

and e n g i n e e r s  c u r r e n t l y  aware o f  the  r e s u l t s  of  government sponsored  

r e s e a r c h  and development.  About every  two weeks,  S IP 'S  provide  a b s t r a c t s  

of  r e c e n t l y  released government r e p o r t s  grouped i n  t o p i c  a r e a s  o f  i n t e r e s t  

t o  i n d u s t r y .  The ARAC s t a f f  d e f i n e s  t h e  t o p i c  areas and selects  r e p o r t s  

which a r e  a p p r o p r i a t e  t o  them, In c o n t r a s t ,  AKAC a l s o  o t t e r s  Custom l n t e r e s t  

P r o f i l e s  (CIP) € o r  which t h e  t o p i c  areas a re  d e f i n e d  by t h e  r e c i p i e n t s ,  

u s u a l l y  w i t h  t h e  a i d  of  c o n s u l t a t i o n  from t h e  ARAC s t a f f .  

They 

The s u b j e c t s  covered  i n  S I P ' S  r e f l e c t  s e v e r a l  y e a r s  o f  ARAC ex-  

p e r i e n c e  i n  matching t h c  informa t i o n  r e q u e s t s  o f  i n d u s t r i a l  s c i e n t i s t s  

and e n g i n e e r s  w i t h  t h e  type  of. t e c h n i c a l  r e p o r t s  be ing  gene ra t ed  by NASA, 

Department o f  Defense and  o t h e r  government a g e n c i e s .  This e x p e r i e n c e  has  

e n t a i l e d  n o t  o n l y  t h c  e f f o r t  of many ARAC s t a f f  members, b u t  a l s o  t h e  

t i m e  and c o n s i d c r a t i o n  of  personnel  w i t h i n  ARAC member companies. 

onc of t h e  major  b e n e f i t s  o f  t h e  SIP program is  t h a t  t h e  d e s c r i p t i o n s  

of  the p r o f i l e s  themselves  provide  a u s e f u l  medium f o r  i n d u s t r i a l  s c i e n t i s t s  

and  e n g i n c e r s  t o  q u i c k l y  de te rmine  what segments  o f  government t e c h n i c a l  

l i t e r a t u r e  may be of i n t e r e s t  t o  them. 

A s  a r e s u l t ,  

T o  A d v a n c e  t h e  G e n e r a t i o n ,  T r a n s m i s s i o n ,  a n d  A p p l i c a t i o n  o f  K n o w l e d g e  
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These p r o f i l e s  a l s o  p rov ide  a n  i n e x p e n s i v e  iiicans o f  keeping  a b r c a s  t 
t 

o f  government gene ra t ed  i n f o r m a t i o n  i n  t h e  a r e a s  s e l e c t e d  a s  b c i n g  of 

g e n e r a l  i n t e r e s t ,  b u t ,  o f  c o u r s e ,  t h e r e  i s  n o t  a S IP  f o r  eve ry  s u b j e c t  

o f  p o s s i b l e  i n d u s t r i a l  i n t e r e s t .  For persons  whose i n t e r e s t s  d o  n o t  

co r re spond  w e l l  w i t h  any o f  t h e  S I P  t o p i c  a r e a s ,  the  Customized I n t e r e s t  

P r o f i l e  (CIP) s e r v i c e  i s  recommended. Here t h e  r e c i p i e n t  m u s t  t a k e  t ime 

t o  d e f i n e  h i s  i n t e r e s t s  t o  a member of o u r  s t a € f .  Because of the  s p e c i a l  

a t t e n t i o n  r e q u i r e d ,  t h e  c o s t  of a customized p r o f i l c  is  h i g h e r ,  b u t  persons  

u s i n g  custom p r o f i l e s  b e n e f i t  from much more p e r s o n a l i z e d  un iquencss  i n  

A R A C ' s  s e l e c t i o n  of a b s t r a c t s  f o r  t h e i r  c o n s i d e r a t i o n .  ARAC s t a f f  members a r c  

a b l e  t o  d i s c u s s  your  i n t e r e s t s  and  g i v e  you some p r e l i m i n a r y  i d e a s  on 

whe the r  r e l e v a n t  i n f o r m a t i o n  i s  a v a i l a b l e  i n  o u r  c u r r e n t  awareness  l i t e r a t u r e  

base .  

0 
I 

e 

I n  t h e  development o f  S I P  t o p i c s ,  two c r i t e r i a  have been observed .  

The f i r s t  c r i t e r i o n  i s  t h a t  r e p o r t s  i n  t h e s e  a r e a s  have been found t o  bc. 01 

g e n e r a l  i n t e r e s t  t o  s c i e n t i s t s  and e n g i n e e r s  i n  some s e c t o r  o f  p r i v a t e  

i n d u s t r y .  

u s e f u l  t o  a wide v a r i e t y  o f  companies. The second c r i t e r i o n  i s  t h a t  ARAC 

expects t o  i d e n t i f y  f i v e  t o  f i f t y  r e p o r t s  r e l e v a n t  to vach t o p i c  c v e r y  two 

weeks a l t h o u g h  t h e r e  i s  some v a r i a t i o n  from one p r o f i l c  t o  a n o t h e r  and o f t e n  

g r e a t  v a r i a t i o n  from one biweekly m a i l i n g  t o  a n o t h e r .  

I 

, e  
For example, t h e  S I P  on "Bear ings  a n d  L u b r i c a n t s "  has been found 

I f  you wish  t o  o r d e r  a S tandard  I n t e r e s t  P r o f i l e ,  t h e  ' S I P ' - p r e f i x e d  

r e f e r e n c e  number i s  s u f f i c i e n t  t o  i d e n t i f y  i t  t o  u s .  Requests  f o r  S I P ' S  

may b e  s e n t  t o  ARAC a t  any t ime ,  and f o r  member companies w e  w i l l  check 

membership s t a t u s  and b i l l i n g  detai ls  w i t h  t h e  company's ARAC c o o r d i n a t o r .  

0 
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NEW PROFILES 

J u l y  31 ,  1967 

0 

0 

0 

Nine new p r o f i l e s  have r e c e n t l y  been developed.  With t h e s e  a d d i t i o n s  

w e  b e l i e v e  t h a t  t h e  S I P  program i n c l u d e s  i n  some way, most s u b j e c t s  o f  

g e n e r a l  i n d u s t r i a l  i n t e r e s t  which can  be  found t o  match t h e  NASA base  o f  

t e c h n i c a l  r e p o r t  l i t e r a t u r e .  

SIP-22  

SIP-47  

SIP-49  

S I P - 5 2  

SIP-60  

S I P - 6 3  

SIP-68  

SIP-70  

S I P - 7 1  

VACUUM TECHNOLOGY 

PHYSICAL CERAMICS 

CONTROL SYSTEMS 

SENSORY DEVICES FOR INSTRUMENTATION 

SPACE AGE ENERGY SOURCES 

INDUSTRIAL APPLIED MATHEMATICS 

HEAT TRANSFER 

HOLOGRAPHY 

HUMAN FACTORS ENGINEERING 

One p r o f i l e  has  been dropped from t h e  S I P  s e r v i c e ,  S I P - 2 3 ,  

PLASMA ENGINEERING. 
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STANDARD INTEREST PROFILE DESCRIPTION LIST 

The d e s c r i p t i o n  l i s t  i s  as f a c t u a l  as  p o s s i b l e  and i n  o u t l i n e  form 

f o r  r a p i d  scanning.  We have t r i e d  t o  make t h e s e  d e s c r i p t i o n s  i d e n t i f y  

as  a c c u r a t e l y  as p o s s i b l e  t h e  s u b j e c t s  o f  t h e  r e p o r t s  t o  be provided by 

t h e  p r o f i l e .  Although t h e  d e s c r i p t i o n s  a r e  l e n g t h y ,  w c  f ee l  t h a t  t h e  

d e t a i l  i s  u s e f u l  f o r  t e l l i n g  what i s  i n  t h i s  l i t e r a t u r e .  Readers who 

would l i k e  t o  u s e  t h i s  gu ide  t o  h e l p  i n  d e s c r i b i n g  t h e i r  own custom 

i n t e r e s t  p r o f i l e  may r e f e r e n c e  e i t h e r  e n t i r e  p r o f i l e  d e s c r i p t i o n s  -or 

s p e c i f i c  pa rag raphs  and sub-paragraphs o f  t h e  d e s c r i p t i o n s .  The index  a l s o  

ma77 hp helnfrrl  fnr  t h i s  

No a t t e m p t  has  been made t o  c l a s s i f y  t h e  r e p o r t s  r e c e i v e d  i n t o  

m u t u a l l y  e x c l u s i v e  c a t e g o r i e s .  Any g i v e n  r e p o r t  may be  c i t e d  i n  s e v e r a l  

d i f f e r e n t  SIP'S i f  i t  i s  a p p r o p r i a t e ,  and t h i s  o v e r l a p  i s  r e f l e c t e d  i n  

t h e  d e s c r i p t i o n s .  For example, i t  i s  p o s s i b l e  t o  see a n  a b s t r a c t  r e g a r d i n g  

- a ~ t ~ r ~ ~ t l ~ ~ a l  YC.LUI--^..-- nr lhoc ivp  - i n  h n t h  th47ATERTAT.S .TOTNTNC, profile, SIP-07 and i n  

REINFORCED P L A S T I C S ,  SIP-19, and t h e  same r e p o r t  may even be  r e f e r e n c e d  i n  

SIP-09, STRUCTURAL ANALYSIS AND MECHANICAL PROPERTIES OF MATERIALS, i f  a 

s t r e s s - s t r a i n  a n a l y s i s  i s  part of t h e  d i s c u s s i o n .  

Most o f  o u r  c u r r e n t  awareness  s e r v i c e  i s  based on t h e  c o n t e n t  of  24 

i s s u e s  p e r  y e a r  of S C I E N T I F I C  A X  TECHNICAL AEROSPACE REPORTS and INTERNA- 

TIONAL AEROSPACE ABSTRACTS, t h e  two a b s t r a c t i n g  j o u r n a l s  sponsored by NASA, 

but w i t h  a few p r o f i l e s  w e  a re  a b l e  t o  ex tend  o u r  c u r r e n t  awareness cove rage  

t o  a d d i t i o n a l  s o u r c e s .  Coverage o f  s p e c i a l  s o u r c e s  i s  i n d i c a t e d  i n  t h e  

d e s c r i p t i o n s  o f  t h e  p r o f i l e  t o  which t h i s  a p p l i e s .  
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MANAGEMENT SCIENCE SERVICE PROFILES 

ARAC c u r r e n t l y  h a s  a n  expe r imen ta l  program i n  o p e r a t i o n  t o  d e v e l o p  

a se t  of p r o f i l e s  i n  management s c i e n c e s  s u b j e c t s .  P r o f i l e s  judged 

u s e f u l  a t  the end of t h i s  program w i l l  be  added t o  t h i s  regular l i s t .  



SIP-01 INORGANIC FIBER TECHNOLOGY 

The i n t e n t  o f  t h i s  p r o f i l e  i s  t o  s e l e c t  r e p o r t s  r e l a t e d  t o  
f i b e r  t echno logy  f o r  r e i n E o r c i n g  m e t a l s  and c e r a m i c s .  

Manufacture of  F i b e r s  

Growth of  f i b e r s  and w h i s k e r s ,  bo th  m e t a l l i c  and ce ramic  

Sp inn ing  o r  drawing of  f i b e r s  and f i l a m e n t s  

P r o d u c t i o n  and t e s t i n g  of  g l a s s  f i b e r s  

P r o d u c t i o n  o f  f l a k e s ,  c h i p s  and so on where the particles 
a r e  c h i e f l y  t o  be usc>d f o r  r e i n f o r c e m e n t  

T e s t i n g  o f  f i b e r s ,  f i l a m e n t s ,  f l a k e s ,  e t c .  

Uses of F i b e r s  f o r  Reinforcements  

n . - ; n f n r r n m ~ n t  *... ---- - - n f  m e t a l s  and c e r a m i c s ;  L a b r i c a t i o n ,  t e s t i n g  
and a p p l i c a t i o n s  

Theory o f  r e in fo rcemen t  o f  p l a s t i c s ,  b u t  no t  t c s t i n g  o r  
a p p l i c a t i o n s  of t h e s e  mater ia l s  

I n t e r f a c e  p r o p e r t i e s  between m a t r i x  and f i b e r s  

F i l amen t  winding technology 

T h i s  p r o f i l e  i s  thought  t o  be u s e f u l  n o t  on ly  t o  pe r sons  engaged 
i n  t h e  development and p roduc t ion  of f i b e r s ,  bu t  a l s o  t o  d e s i g n e r s  w h o  
w i sh  t o  u s e  f i b e r  r e i n f o r c e d  m a t e r i a l s .  Most of t h e  r e p o r t s  a r e  
w r i t t e n  a t  m a t e r i a l s  R & D l a b o r a t o r i e s .  



SIP-02 CRYSTAL GROWTH 

Reports  a re  s e l e c t e d  f o r  t h i s  p r o f i l e  which d i s c u s s  c r y s t a l  
growth;  d i s c u s s i o n  o f  c r y s t a l  s t r u c t u r e  o r  p r o p e r t i c s  is  i n c l u d e d  
o n l y  when c r y s t a l  growth i s  mentioned i n  t h e  same r e p o r t .  

C r y s t a l  growth and n u c l e a t i o n  

Techniques of  c r y s t a l  growth 

V e r n u e i l  
C z o c h r a l s k i  
Hydro the rma l  
Othe r  

Mechanisms o f  c r y s t a l  growth 

Growth of v a r i o u s  types of  c r y s t a l s  

S i n g l e  

Thin f i l m  

-1 

LIUS L e L b  

Cond i t ions  f o r  c r y s t a l  growth 

P r e s s u r e  
Temperature 
Atmosphere 
Di scuss ions  of v a r i a t i o n  i n  c o n d i t i o n s  



SIP-03 CARBON AND GRAPHITE 

Th i s  p r o f i l e  focuses  on carbon and g r a p h i t c  a s  a s t r u c t u r a l  
o r  i n s u l a t i n g  material .  

Techniques f o r  p r o d u c t i o n  of  carbon and g r a p h i t c  

P h y s i c a l  p r o p e r t i e s  of carbon and g r a p h i t e  

C r y s t a l  growth o f  b o t h  

C r y s t a l  s t r u c t u r e  and d e f e c t s  of  b o t h  

T e s t i n g  p rocedure  and a p p a r a t u s  used 

P r o p e r t i e s  of v a r i o u s  c a r b i d e s  

A p p l i c a t i o n s  f r e q u e n t l y  mentioned 

111.- ZIC. rofv l . - tnrv  _ _ _ _  rnstpr ia l  

Use as n u c l e a r  r e a c t o r  c o r e s  
Carbon and g r a p h i t e  f i b e r s  
Carbon and g r a p h i t e  c o a t i n g s  

About h a l f  t h e  r e p o r t s  concern b a s i c  r e s e a r c h ,  and t lw res t  a r c  
d i s c u s s i o n s  of development and a p p l i c a t i o n s .  



S I P  - 04 PHYS ICAL METAUURGY 

The m i c r o s t r u c t u r e  o f  me ta l s  i s  t h e  suh jc>c t  of  most rcporLs 

P h y s i c a l  p r o p e r t i e s  of m e t a l s  

Cry s t a 1 s t r uc t u r  e 
D i f f u s i o n  mechanisms 
Atomic s t r u c t u r e  
D i s l o c a t i o n  i n i t i a t i o n  a n d  movcnient 

Methods of  a n a l y s i s  and c>xaminat.ion 

E l e c t r o n  microscopy 
X-Ray d i f f r a c t i o n  
Micrography 
O c c a s i o n a l  r e f e r e n c c  t o  samplc prc .parat  i o n  

Me ta l s  u s u a l l y  d i s c u s s e d  

S t e e l ,  aluminum, a n d  b e r y l l i u m  alloys 
Pure  m e t a l s  i n c l u d i n g  copper and nickel 
Some r e f e r e n c e  t o  h igh - t empcra tu rc  a l l o y s  and r c E r a c t o r i c > s  
L imi t ed  r e f e r e n c e  t o  e x o t i c  m e t a l s  and rarc’ e a r t h s  
Numerous r e f e r e n c e s  t o  t i t a n i u m  d e l e t e d  

T h i s  p r o f i l e  will be of pr imary v a l u e  t o  pcxrsons i n  r c sca rc l i  and 
development and pe rhaps  q u a l i t y  c o n t r o l .  Because the c o n t c n t  i s  gcn- 
ers11y detaL?cd and s i ippor t rd  by  d a i i i ,  d m a j o r i L y  of these  c i t a t i o n s  
w i l l  n o t  f i n d  immediate p rocess  a p p l i c a t i o n .  They w i l l ,  howcver, 
a ss i s t  i n  development and c o n t r o l  problems where m a t e r i a l s  s c l l e c t i o n  
and e v a l u a t i o n  are conce rned .  



SIP-05 POWDER METALLURGY 

The manufacture  o f  powder p roduc t s  from powdcrcd n i c  ta 1 s is  t h e  
pr imary s u b j e c t .  

Manufacture  o f  powders of f o l l o w i n g  (on ly  a l i m i t c d  numbcr of c i t a t i o n s )  

F e r r o u s  metals 
R e f r a c t o r i e s  i n  a d d i t i o n  t o  cennets and cc r smics  
Occas iona l  r e f e r e n c e  to  uranium 
Reference t o  g r a p h i t e  and s i n t e r e d  aluminum d e l c t c d  

Manufacture  o f  powder p roduc t s  

Equipment and p rocesses  i n c l u d i n g  compact ion,  e x t r u d i n g ,  and 

Use o f  f i b e r s  as a s t r e n g t h e n i n g  mechanism 
Annea l ing  of powder compacts 
S i n t e r i n g  

forming 

A n a l y s i s  and u s e s  o f  powders and powder p roduc t s  

Anyone invo lved  i n  t h e  manufacture  o f  powders o r  powder p r o d u c t s  
s h o u l d  f i n d  t h i s  p r o f i l e  u s e f u l ,  i n c l u d i n g  developmcnt and p r o d u c t i o n  
p e r s o n n e l .  Those u s i n g  powder p roduc t s  w i l l  a l s o  t i n d  i t  of v a l u e .  



SIP-06 HIGH TEMPERATURE APPLICATIONS OF METALS 

Although material  developmedt i s  d i s c u s s e d ,  t h c  ma.ior t o p i c  i s  
material  a p p l i c a t i o n  i n  h igh  ternperaturc  env i ronmen t s .  

Me ta l s  r e f e r e n c e d  

Meta l s  and a l l o y s  used i n  t empera tu re  range ( 1 O 0 O o  - 3000' F)  

R e f r a c t o r i e s  and ce ramics  

Heat r e s i s t a n t  n i c k e l  a l l o y s  

High- t empera tu re  c o a t i n g s ,  g e n e r a l l y  ce ramic  

O c c a s i o n a l  r e f e r e n c e  t o  t i  t a n i r i m  

F a b r i c a t i o n  and uses of h igh - t empera tu re  a l l o y s  
I 

Prnportioc nf  +hoc- - - m n t - l L 1  ---- 

C o r r o s i o n  r e s i s t a n c e ,  i n c l u d i n g  c o r r o s i o n  prc 'vcnt ion 

E f f e c t s  of a l l o y i n g  a d d i t i o n s  on p r o p e r t i e s  

Although t h e  a p p l i c a b i l i t y . o f  t h i s  p r o f i l e  i s  r a t h e r  s p e c i a l i z e d ,  
t h e  d a t a  c o n t a i n e d  i n  these r e p o r t s  should be of s u b s t a n t i a l  v a l u e  t o  
t h e  d e s i g n  e n g i n e e r  o r  p roduc t  development e n g i n e e r .  Anyone d e s i r i n g  
i n f o r m a t i o n  nn n e w l y  dp~.~p1c?ped h F g h - t c r n p z r ~ t ~ r c  a1lc;y-s shc i i ld  a l s ~  
f i n d  t h i s  p r o f i l e  q u i t e  h e l p f u l .  



SIP-07 MATERIALS J O I N I N G  TEC€INOLOGY 

Materials j o i n i n g  i s  he re  i n t e r p r e t e d  ve ry  b r o a d l y  to  i i ic . l t idc  
a l l  k i n d s  of m a t e r i a l s  and f a s t e n i n g  methods.  

Techniques and p r o c e s s e s  f o r  j o i n i n g  m a t e r i a l s .  

We Id i n g  
Braz ing  
S o l d e r i n g  
Ad lies i v e  s 
F a s t e n e r s  

Methods f o r  examining bonds.  

N o n d e s t r u c t i v e  t e s t i n g  f o r  d e f e c t s .  
T e s t i n g  f o r  s t r e n g t h  of  bonds,  f a t i g u e  s t r e n g t l i ,  e t c .  

Small  amount of i n f o r m a t i o n  on c o a t i n g  and p l a t i n g .  

Emphasis is  u s u a l l y  on new t e c h n i q u e s  and p r o c e s s e s  f o r  bonding 
new o r  s p e c i a l  ma te r i a l s .  Some r e p o r t s  a l s o  d e a l  w i t h  s p c r i a l i z e d  
a p p l i c a t i o n s  ( h e a t  s h i e l d s ,  e t c . ) .  P r o f i l e  should be t ~ s c l t i l  t o  tlic 
d e s i g n  or  p roduc t  e n g i n e e r  keeping a b r e a s t  of m a t e r i a l s  j o i n i n g  
t e c h n i q u e s  and t o  t h e  i n d i v i d u a l  l o o k i n g  f o r  b e t t e r  o r  mort economical 
p r o c e s s e s  f o r  e x i s t i n g  j o i n i n g  p r o c e s s e s .  



SIP-08 MATERIAL FORMING AND MACHINING 

Forming and machining processes a r c  u s r i a l l y  citc.11 i I I  r c i  C L - C ~ I I C C ’  

t o  t h e  f a b r i c a t i o n  of a p a r t i c u l a r  producL. Tlic.sc> arc’ L l i c  primary 
s u b j e c t s - .  

Forming and machining proct’sscs 

Lase r  machining and  l a s e r  a p p l i c a t i o n s  i n  gvnvra l  
H igh-ene rgy- ra t e  forming i n c l u d i n g  e x p l o s i v t  I ormi ng 
P r o c e s s  o r i e n t e d  a r t i c l e s  arc’ r r e q u c n t l y  c i t e d  ( i . c i . ,  as 

a p p l i e d  t o  t h e  manufacturc  of a p a r t i c u l a r  p r o d u c t )  
Numer ica l ly  c o n t r o l l e d  equipmcint 
O c c a s i o n a l  r e f e r e n c e  t o  c o n v e n t i o n a l  p rocvs  sc’s 

( e . g . ,  r o l l i n g ,  EDM, m i l l i n g ,  c t c . )  

Materials u s u a l l y  r e f e r e n c e d  

S t e e l  and aluminum a l l o y s  and nunicrous n o n f e r r o u s  m e t a l s  

O c c a s i o n a l l y ,  n o n - m e t a l l i c  m a t e r i a l s  i n c l u d i n g  p r i n t e d  
T , . - , . C - , J  -,.c ,.----- c .  I - -  L -  - 1 I^...&- L L A S L L , L L L  C“ L L L L L L C C 3  C L L L U  L C L U l l l L L >  

c i r c u i t  l a m i n a t e s  and polymeric  s 

E f f e c t s  of forming and machining on m a t e r i a l  p r o p e r t i e s .  

Data on t h e  machining and forming of  p a r t i c u l a r  m a t e r i a l s  w i l l  be 
of i n t e r e s t  t o  t h e  p roduc t  eng inee r  and pe rhaps  t h e  t o o l  d e s i g n  e n g i -  
n e e r .  P r o c e s s  o r i e n t e d  a r t i c l e s  w i l l  be of v a l u e  i n  l a y i n g  o u t  a 

r e - e v a l u a t i o n  of a n  e x i s t i n g  o n e .  I n  a d d i t i o n ,  machine d e s i g n e r s  
w i l l  f i n d  the c i t a t i o n s  on numerical  c o n t r o l  v a l u a b l e .  

r2c-AdiAg F n r - f - n  L V L l l b L L A 6  c - e :  L a L L l i L Y  .e-- . -L.’-t-  W i i L L i i  is . L i t  tile debig11 siclge or i n  c‘ne 



SIP-09 STRUCTURAL ANALYSIS & MECHANICAL PROPERTIES OF MATERIALS 

Both t h e o r e t i c a l  and e m p i r i c a l  r e p o r t s  are c i t c d  i n  t h i s  p ro f i l c i  
which f o c u s e s  on microphenomena r e l a t e d  t o  dcsip,n.  

Type o i  a n a l y s e s  

Fatiguc. analysis 

Crack p r o p a g a t i o n  

Mechanical  and thermal s t ress  a n a l y s i s  

S t r u c t u r a l  e lement  d e s i g n s  

E f f e c t  o f  geometry,  f l a w s  and dc1-cct-s on  s t r u c t u r a l  
p r o p e r t i e s  

Materials p r o p e r t i e s  and i n l o r m a t i o n  on new mater ia l  are a l s o  
inc luded  when a p p l i c a b l e  t o  s t r u c t u r a l  d e s i s n s .  

Both m e t a l l i c  ma te r i a l s  and n o n - m e t a l l i c  m a t e r i a l s  arc inc luded  
i n  t h i s  p r o f i l e  . 

T h i s  p r o f i l e  a t t e m p t s  t o  i n c l u d e  i n f o r m a t i o n  w h i c h  may hnvc immc- 
d i a t e  a p p l i c a t i o n  t o  p r a c t i c a l  d e s i g n  problcwis. 



SIP-10 NON-DESTRUCTIVE TESTING 

Because many of the reports on this s u b j e c t  deal with 
hardware and methods which are operationally praclical, this has 
been a very useful area for iritlustrial application. 

Evaluation and Application o f  various Non-Des truc t i v e  Tc>st i n g  
Methods : 

Methods more frequently discussed: 

Ultrasonic and Sonic 
Thermal (Infrared ) 
X-Rays 
Optical 

Methods less frequently discussed : 

Eddy Current 
Gamma Rays 
Magnetic Part ic le 

Leak 
n,.- ,. t -" .- e ,. 

Testing of  various types of  bonds: 

Welds 
Brazed Joints 
Adhesive-Bonded Joints 

Development and Design of  New Testing Equipment 

Measurement of  Stresses and Detection of Flaws in Various Types 
of Materials 

Metals 
Polymeric Materials 
Plastics 

Testing of Electronic Components: 

Inspection of Printed-Circuit Boards 
Thickness Measurement4 of Films 
High-Reliability Screening of Semiconductor and Integrated 
Circuit Devices. 

This profile i s  designed to service persons interested in the 
development, design and application of  non-destructive testing methods. 
To date, the more successful applications have been in the areas of 
quality control and reliability testing, stress analysis and thickness 
measurements. 



SIP-11 CORROSION AND PROTECTIVE COATINGS 

The i n t e n t  of t h i s  p r o f i l c  i s  t o  p rov ide  r c ,po r t s  a p p l i c a b l t ~  to  
i n d u s t r i a l  c o r r o s i o n  problems and tlieir p r e v c i n t  i o n .  

Cor ros ion  

Types r e p o r t e d  : 

Environmental  clicbmi c n l  
S t r e s s cor  r o s i o n  
Wear o r  f r e t t i n g  c o r r o s i o n  
Higti-temperature c o r r o s i o n  

Cor ros ion  mechanisms 

Crack p r o p a g a t i o n  
P i t t i n g  acLions 

D e t e c t i o n  and measurement tec1iniquc.s 

P r o t e c t i v e  c o a t i n g s  

Types : 

P a i n t s ,  o r g a n i c  and i n o r g a n i c  
Claddings and p l a t i n g s  

M a t e r i a l s  d a t a  

Comparison s t u d i e s  
Methods of t e s t i n g  

A p p l i c a t i o n  t echn iques  

D e p o s i t i o n  
Spray ing  

Repor t s  on new m e t a l s  and a l l o y s  whicli are  noted f o r  t h e i r  c o r r o s i o n  
r e s i s t a n c e  a r e  i n c l u d e d ,  and t h i s  f e a t u r e  may make t h e  p r o f i l e  o f  
v a l u e  i n  d e s i g n  work. While many c o r r o s i o n  s t u d i e s  are s p e c i a l i z e d ,  
t h e y  may be u s e f u l  f o r  i d e a s ,  and r e p o r t s  hav ing  g e n e r a l  a p p l i c a b i l i t y ,  
such  as s u r v e y s  o r  handbooks,  sometimes a r e  found.  



SIP-13 BEARINGS AND LUBRICANTS 

Because i t  i s  i m p o s s i b l e  t o  c o n s i d e r  t h e  problems of b e a r i n g s  and 
l u b r i c a n t s  s e p a r a t e l y ,  t h e  two s u b j e c t s  are  grouped t o g e t h e r  i n  t h i s  p r o f i l e  
because  most pe r sons  i n t e r e s t e d  i n  one are also i n t e r e s t e d  i n  t h e  other. 

Types of  b e a r i n g s  r e p o r t e d  

B a l l  and r o l l e r  bea r ings  
J o u r n a l  and s l e e v e  bea r ings  
Gas b e a r i n g s  
Need l e  b e a r i n g s  
S e l f - l u b r i c a t e d  bea r ings  
Non-me ta 11 i c  b e a r i n g s  
Bearings used i n  l i q u i d  m e t a l s  (a l a r g e  volume of t h i s  i s  s u p p r e s s e d )  

Types of informa t i o n  r e p o r t e d  a b o u t  b e a r i n g s  

Bea r ing  d e s i g n  
Bearings t c s  t i n g  
F a i l u r e  a n a l y s e s - - r o l l i n g  c o n t a c t  s t u d i e s ,  c t c .  
Wear and Cor ros ion  e f f e c t s  
E f f e c t s  o l  v i b r a t i o n ,  La t i g u e ,  s t r e s s e s - - a p p l i c a t i o n  c o n d i t i o n s  
M a t e r i a l s  s e l e c t i o n  and t e s t i n g  f o r  b e a r i n g s .  

Types of l u b r i c a n t s  r e p o r t e d  

n:i -  - .  1 
V A L *  U l l "  t j L C C i D C J  

Sol i d  Luhrican ts , many of  them c o a t i n g s  
S e l f - l u b r i c n  t i n g  m a t e r i a l s  

Types o f  l u b r i c a t i o n  inforiiia t i o n  r e p o r t e d  

Wear tc's t-iiig 
Wciar a n d  Cric t i o n  plicnomc~na 
T c s  tin!: 01 l u b r i c a n t  and 1,cnring combinat ions under  v a r y i n g  l o a d s ,  

!.~c:lyscs G L C  I t u w  l u b r  icd i i 111: piienomcna cakc p i a c e ,  both 

Novel 1rtl)i-icLition nicthods, example: t u r b o c o o l e r  b c a r i n g s  
~ 1 1 1 .  t 1 y s  c's o l 1 ti11 r i ca  n t compos i t i o n  

spl>ccls  and  c n v i  roninen ts  

t l i cwry  and obsc>i-vn t ion 

Sea l  s a n d  seal  in:; m a t e r i a l s  
N o n d e s t r u c t i v e  t e s t  methods 
R c 1  i a b i l i t y  a n a l y s i s  

"lie o b j e c t  o f  much of t h e  work r e p o r t e d  is  to  deve lop  b e a r i n g s  and 
l u b r i c a n t s  f o r  tinusual o r  extreme o p e r a t i n g  c o n d i t i o n s .  Another  
Lar::e segiiicnt of  work i s  d i r e c t e d  toward i n c r e a s i n g  b e a r i n g  and l u b r i c a n t  
1 i If(.. 



SIP-15  FLUID FLOW 

A l l  t ypes  o f  f l u i d  flow rc'ports a r e  i d c n t i f i c > d  by t h i s  p r o f i  I C  ox(.c\pt  
t h o s e  d e a l i n g  w i t h  aerodynamics,  p a r t i c u l a r l y  i n  t h c  rc.gions 0 1  s u p c ' u s o n i c  
and hype r son ic  flow. 

Compressible  flow 

Boundary l a y e r  c o n d i t i o n s  
Vortex f low 
E f f e c t s  o f  geometry 

Incompress ib l e  flow 

Boundary l a y e r  c o n d i t i o n s  
Vortex f low 
E f f e c t s  o f  geometry 

E f f e c t s  o f  magnet ic  f i e l d s  on flow 

G a s - l i q u i d  
Ga s - s o 1 i d  
L i q u i d - s o l i d  

Flow measurement 

Flow v e l o c i t y  measurement--Pitot  t u b e s ,  nnemomcters, c > t c .  
Mass f low ra te  measurement 

C a l c u l a t i o n s  and correction f a c t o r s  
rn - - L . . l  - - -  - ..-,....,. ..+ L U L  u u  L C I I L C  lllCU J U  L C L L L C  L L  c 

Flow p r o p e r t i e s  of  nun-Newtonian f l u i d s  

F l u i d  flow a p p l i c a t i o n s  

I n  h y d r a u l i c  systems 
Fue l  f low i n  eng ines  and t u r b i n e s  
F l u i d  l o g i c  systems 

F l u i d  a m p l i f i e r s  
Gates, s w i t c h e s ,  o t h e r  f l u i d  l o g i c  e lements  
Design and manufacture  of  f l u i d  l o g i c  componc~nts 
A p p l i c a t i o n s  

, 

This  p r o f i l e  i s  designed to  be  o f  i n t e r e s t  t o  persons t a k i n g  a n  
a n a l y t i c a l  approach  t o  problems o f  f l u i d  flow. Emphasis i s  p1acc.d on 
i n c l u d i n g  r e p o r t s  which d i s c u s s  e m p i r i c a l  f i n d i n g s ,  b u t  a numbclr o f  rc 'ports 
d i s c u s s  theo ry  a l s o .  



SIP-16  HYDROCARBON FUELS AND COMBUSTION 

This  p r o f i l e  i d e n t i f i e s  r e p o r t s  on f u e l s  Lor a i r - b r m  tliiiig c n g i n c t s ,  
w i t h  r o c k e t  f u e l s  b e i n g  cxcludcd. Becausc t l i c x  1 itciraturcx hnscs coincs 1ixm 
a e r o s p c c  work, many of  t h e  iucals d i s c u s s e d  a r c  f o r  turli  i i i c b s ,  I > r r t  I t i c . 1  s 
f o r  r e c i p r o c a t i n g  eng incs  a rc  some t i m c s  r e p o r t c d .  

Combus t i o n  Ana l y s  i s  

Chcmica 1 mechanisms of combus t ioi l  
Thcrmodynarnics o f  combus tion--kinetics 
Combustion c o n d i t i o n s :  v e l o c i t y ,  tcmpcra tiirc’, prc9ssrii-c 
Exhaust a n a l y s i s  
V a p o r i z a t i o n  
Tes t i n g - - u s u a l l y  o L  new r u e l s  or 3dd i t ivc . s  

F u e l  a n a l y s i s  
Chemical c o n t e n t  a n a l y s i s  
F l u i d  f l o w  p r o p e r t i e s  
Cor ros ion  e f f e c t s ,  and l u b r i c a t i o n  c f S c c t s  
S L” Las;c p L  u ~ J C  L Lies - - 1 i i i c  L ob id i con camlna c i o n  
Heat t r a n s f e r  pr0pcrtic.s (w i thou t  combus t i o n )  

Combus t i o n  t e s t i n g  

Tes t i n s  t rumen ta t ion  
Test  methods 

The r e p o r t s  c i t c d  by t h c  p r o f i l e  a r c  L I I O U ~ I I L  to be  0 1  i n t c > r c > s t  to  
p c r s o n s  i n t e r c s  t ed  i n  i n t e r n a l  combustion eng ine  luc.Ls i n  !;c’n(.ra 1 , ‘ t i i t l  

L u  ~ C L S U L I S  i i i i eres  i e d  i n  d v i d c i o n  fuc is  i n  pirt l c u i a r .  L ^  



SIP-17 AIR-WATER POLLUTION AND INDUSTRIAL SAFETY 

These t o p i c s  were grouped t o g e t h e r  bcicarrscb i ri t l i i i  r i b p o i - t s  
found i t  i s  sometimes d i f f i c u l t  t o  s e p a r a t e  t l icw so  l a y  ‘IS <ippI  i c d t  ioiis 

a r e  concerned.  

S a f e t y  i n  work environments  

Nuclear  o r  o t h e r  r a d i a t i o n  haza rds  (microwave dnd I d s c > i -  raclidt i c ) n  

E f f e c t s  of n o i s e  
Chemical t o x i c i t y  s t u d i e s  

havc been d i s c u s s e d )  

Water p o l l u t i o n  

I n  l a r g e  s c a l e  w a t e r  supply s y s t e m s  
Water r e c l a m a t i o n  and p u r i f i c a t i o n .  Most r e p o r t s  discrrss  

Waste management s y s  terns 
Measurement of  p o l l u t i o n  

t h i s  f o r  small sys t ems ,  s p a c e c r a f t ,  submarines, c t c .  

A i r  p o l l u t i o n  

I n  i n d u s t r i a l  a r e a s - - d i s p e r s i o n  of  s t a c k  g a s e s ,  c t c .  
Atmosphere compos i t ion  and p u r i f i c a t i o n ,  usually i l  isctissc>cl 

f o r  s m a l l  sy s t ems ,  s p a c e c r a f t ,  submarincis, c’tc. 
D e t e c t i o n  and measurement of  s u b s t a n c e s  i n  atinosplicrc>-- 

p o l l u t i o n  measurement 

C lean  room technology 

S p e c i a l  work environments  

While t h e  volume o f  r e p o r t s  c i t e d  p e r  i s s u e  f o r  t h i s  p r o E i l e  i s  
sometimes n o t  v e r y  h i g h ,  a f e w  of t h e s e  r e p o r t s  have becn oncis grc’atly 
r e q u e s t e d  by i n d u s t r y .  I n  o r d e r  t o  g i v e  b e t t e r  coverage o f  governmcnt 
l i t e r a t u r e  i n  t h e s e  s u b j e c t s ,  t h e  l i t e r a t u r e  base  f o r  t h c  p r o l i l c ,  
i n c l u d e s ,  b e s i d e s  t h e  r e g u l a r  NASA s o u r c e s :  

Un i t ed  S t a t e s  Government Research Devclopmc~iit Kcports  
Nuclear  Sc ience  A b s t r a c t s  
Aerospace Medicine & Biology 



S I P -  18 ANALYTICAL CHEMISTRY 

The p r o f i l e  c i t e s  r e p o r t s  d e a l i n g  w i t h  ncw c~quipmc~nt and 
t e c h n i q u e s  f o r  a n a l y s i s  of  chc.mica1 compounds. 

Methods of A n a l y s i s  

Gas chrornotography 
Nuclear niagnct ic  resonance' 31 so  I’Sli 
I n f r a r c d  spcc t romet ry  
Mass s p c c t r o m e t r y  

Mat c> r i a 1 s Ana 1 y ze  (1 

Mc t c’o r i t c s 
S p e c i a l  a tmospheres  
Hydrocarbon rue 1 s 
O t h e r  compounds d i f f i c u l  t t o  analyzc.  

T h i s  p r o L i l e  i s  des igned  t o  a i d  t h e  a n a l y t i c a l  ctic>inisL i n  fitidi11g --.. ..,.__^ e -  - - - 1  
v w - J . ,  c v  u L L c I l y A c  ~ U l l t p u ~ ~ ~ t i h  w i L i i  ~ n c  i acc>s t  equipmc,nt. I t  i s  a1 s o  

des igned  t o  g i v e  them i d e a s  o n  how t o  a d a p t  conuncJrcial c ~ q ~ i i p n ~ ~ i i t  t o  
s p e c i a l  s i t u a t i o n s .  Fo r  example., a d a p t a t i o n  o f  c > q u i p r n c > n L  I o r  c O I I L  i n -  
uous o n - l i n e  a n a l y s i s .  



S I P -  19 IiEINFOliCED PLASTICS 

The f o c u s  of t h i s  p ro f i l c ,  i s  c e n t c r e d  o n  variokis i i i c - t l i c i t l s  0 1 -  
p l a s t i c  o r  polymer r e in fo rcemcn t  i n c l u d i n g  bot11 tlic.orct i c it I and c w p  i r i c ; ~  I 
r e l a t i o n s h i p s .  

S t r u  c t u  r a 1 a p p 1 i c a t ion  

Re in fo rced  p las  t i c compos i tes Lor il i r c  I-i i  I L s t rile t 11 rtis 
A p p l i c a t i o n s  of r c i n f o r c c d  p l a s t i c s  I-or n c ~ r o s p a c c ~  IISC’ 

K c  i n f o r  c cd p l as t  ic compos i t c’ s 1-or s t r t i  c 1 t i  r a  1 I I s C> 

17 i 1 ament - w i nd i n g  p 1 ii s I: i c s 

Chemistry and P h y s i c s  of Reinforced  P l a s t i c s  

Cur ing  o f  r e i n f o r c e d  p l a s t i c s  
Mechanical  behav io r  o f  f i b c r  rcI inforccd p1ns t i r . s  

E l a s t i c  p r o p e r t i e s  o f  f i b e r  r e i n f o r c e d  iii:itc>rials 
E f f e c t  of  f i b e r  spac ing  i n  compositc,s 

17,-:A ” v - I A o t n r i - i n n  - - - - - . - i n  f i h o r  r p i n f o r c e d  p l c l s t i c s  

A r t i c l e s  c i t e d  by t h i s  p r o f i  l e  cove r  a l l  aspctcts  o i  rc~in l ‘orccd  
p l a s t i c s :  p r e p a r a t i o n ,  t e s t i n g ,  s t r e s s  a n a l y s i s ,  ~tiviroiiiiic’ii~il I 
c o m p a t i b i l i t y ,  e t c . ,  and should  be of  use i n  d e s i g n  w o r k  and  a l s o  t l l c ,  

manufac tu re  o f  RFP. The in fo rma t ion  i s  a l s o  of major  use' i n  t l i c i  l i&U 
“i s t L - u ~ t . u r ~ ~  nr,d = f  n r n r l r , r . t  y..u....-- replacement 



SIP-20 POLYMER TECHNOLOGY 

This  p r o f i l e  w a s  designed t o  i n c l u d e  p r a c t i c a l l y  a l l  maLcrial 
t h a t  t h e  s o u r c e  l i t e r a t u r e  c o n t a i n s  on t h e  s u b j c c  t o f  p l a s  t i c s  , 
polymers , r u b b e r s ,  e l a s t o m e r s ,  e t c .  excludinl :  thc r c i n l o r c o d  p l a s t i c s  
area covered i n  SIP-19 : Reinforced P l a s  t i c s .  

Development and s y n t h e s i s  of polymers,  riibl)c.rs, a n t l  p l a s t i c s  

Improvement o r  o r g a n i c  r e s i n s  and s tu t ly  o L t1ic.i 1- 

Curing p l a s t i c s  w i t h  gamma r a d i a t i o n  
Development of  improved a d h e s i v c s  Lor L I S ( '  a~ cryo:aciii i c 

t he  r m a  1 behav io r  

t empe ra t u  res 

Development of  l i g h t w e i g h t  thermal  i n s t i l a t  ion r n ; r t c ~ r i , i I s  
Development of  improved s t e r i l i z a b l c x  poLt L t i j ;  conil)oi i i i t ls  

and conformal  coa t in: :s .  

I n d u s t r i a l  ti Aerospace Appl ica t i o n s  [o r  P l a s t i c s ,  I<uI)I)c~rs antl POI ymc'rs 

E n c a p s u l a t i o n s  and c o a t i n g s  f o r  aerospace'  environments  
Tempera t u r e  1 i m i t a t i o n s  o f  po 1 ymcar i c  ma tcr ia  1s 
Adhesion o f  m c a p u l a n t s  i n  v a r i o u s  scmicondric tor a p p l  i c.1 t ions 
Polybenzamidiazole  s t r u c t u r a l  a d h e s i v c ~ s  
A b l a t i v e  mater ia l  performance unde r  reentry c o n d i t i o n s  

D e s t r u c t i v e  and non-des t r u c t i v c  tcs t i n g  o f  polynwrs,  ~ u h b c ~ r s  a n d  
p l a s t i c s  

r . i - - . -  " " C U L  "I ,.c - ~ , , , - t ; ~ ~  f ' l""LIL" FI1 ';.etc!r 

Microwave i n  nondes trur t i v c  t c s  t i iig o 1 po lyriicrs 

Polymer Cliernis t r y  and Physics  

Decomposition k i n e t i c s  of  a b l a t i v e  n t a t c r i a l s  
Mo 1 e c 11 la  r theo r y  f o r  b e  ha v i 0  r o f a m  r pi io us po 1 ymc rs 
P r i n c i p l e s  i n  r a d i a t i o n  chemis t ry  D C  o r g a n i c  cnmporincls 
P r o p e r t i e s  o f  p o l y e s t e r  r e s i n  b i n d c r s  
Rheology of a v i s c o e l a s t i c  medium 

The mater ia l  c o n t a i n e d  i n  t h i s  p r o f i l e  w i l l  bc  o r  use t o  p r a c t i c ' i l l y  
anyone  concerned w i t h  material developmclnt. The i n l o r m a t i o n  v a r i e s  
from b a s i c  r e s e a r c h  t o  a p p l i c a b i l i t y  i n  manufac tu r ing  proccssc>s.  I t  
g e n e r a t e s  a bimonthly c u r r e n t  awarcbness Lhat i n c l u d e s  a l l  major devc~ lop-  
ments i n  t h e  polymer area t h a t  i s  c o n t a i n e d  i n  o u r  literatrirc> sot i rcc 's .  



SIP-21 TEMPERATURE MEASUREMENT 

Temperature  meas ti remen t tcclm i q u c t s  

Tempera t u r c  measurement i n s  trwncw ts 

The rmo c ou 1’ I es  
Therrnis tors 
Py rome t e r s 
Temperature  Probes 

Di scuss ion  of  e r r o r s  involved  i n  measurcincmt 

Temperature  measurement under  unusua l  c o n d i t i o n s  

Temperature  measurement of  ex t reme tempera t u r e s  

Temperature  c o n t r o l  sys tems 

High speed  t empera tu re  measurcment tec t in iqucs  

Measurement of  h e a t  i n t e n s i t y  i s  t h c  focus 01 this profile', 
and  i t  may t h e r e f o r e  i n t e r e s t  persons  engaged i n  cont ro l lcc l  
t e m p e r a t u r e  p r o c e s s e s .  Few r e p o r t s  a r e  inc luded  whicli dea I 
w i t h  h e a t  t r a n s f e r  measurement and t h e s e  can b e  Found i n  S IP-08 ,  
HEAT TRANSFER. 



! 

a 
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SIP-22  VACLIUM TECHNOLOGY 

A n  i m p o r t a n t  area i n  technology i s  the f i e l d  o f  vacuunis and l o w  
p r e s s u r e s .  This  p r o f i l e  c o v e r s  t h e  f o l l o w i n g  a r e a s :  

Devices 

Pumps 
Swi t c lies 
S e a l s  
Vacuum Chambers 
Gauges 

Materials P r o p e r t i e s  

L u b r i c a n t s  
S u r f a c e  p r o p e r t i e s  

This  p r o f i l e  c o n t a i n s  a b s t r a c t s  from a l m o s t  a 1 I a r c b a s  invo I vctl w i t i 1  

vacuums and l o w  p r e s s u r e s .  AS siicli, i t  s h o u l d  be  o f  u s e  to ttiosc. w o r k i n i ;  
r.7; th \ 7 a r 1 1 1 1 m s  and thnse  i n t e r e s t e d  i n  a c o n t i n u i n g  survc’v o f  proportit’s o f  
materials i n  a vacuum. 



SIP-24  LASER DEVELOPMENTS 

Advances i n  Laser Technology 

New materials f o r  lascrs 
New Techniques 

Surveys and S ta tc-o f - the-Ar t Reports  

Laser A p p l i c a t i o n s  

Communications 
Di sp lays  
Mea s uremen t s 

d i s  t a n c e  
v e l o c i t y  
p a r t i c l e  s i z e  
d e n s i t y  

Holography (on ly  survey a r t i c l e s )  
O p t i c a l  r a d a r  
Machining and Welding 

This  p r o f i l e  shou ld  be u s e f u l  t o  t h o s r  i n t c rc s t c> t l  i n  kc \c ,p ing  ab rcas  t o I 
t h i s  r a p i d l y  growing f i e l d ,  b u t  who d o  n o t  w i sh  to  rclad detailccl tccli i i ical  
r e p o r t s .  The d e t a i l e d  r e p o r t s  a r e  inc luded  i n  a n o t h e r  p r o f i l e ,  Lasc . r  
Resea rch ,  SIP-25. This  p r o f i l e  c o n c e n t r a t e s  on gc‘ncral r e p o r t s .  



SIP-25  LASER RESEARCH 

T e c h n i c a l  advances -n l a s e r s  a r c  p roceed ing  r a p i d l y .  ‘I’Iiis p ro f  i I C> 1 0 1  l < ) ~ s  
r e s e a r c h  e f f o r t s  i n  t h e  a r c a .  

Laser Theory and Mathematical  Models 

Techn ica l  Developments 

C h a r a c t e r i s  t ics  01 m a t e r i a l s  
E f f i c i e n c i e s  
Modulat ion 
D i s  t o r t  i o n  
Doping 
Q-s p o i  1 i n g  

SIP-25 shou ld  be u s e f u l  as a surmnary of c u r r c n l  r c s c u r c h  c>fLorts .  
A s  Such, i t  condenses i n t o  one  b o o k l e t  i n f o r m a t i o n  Trom a wide v a r i e t y  o f  
s o u r c e s ,  and shou ld  be  v e r y  u s e f u l  LO t h o s c  b u i l d i n g  1ast.r-s clnd c n g a ~ ; c d  i n  
r e s e a r c h  a b o u t  l a s e r s .  Together  w i t h  SIP-24 ,  LASER DEVRLOPMENT, tlic 
e n t i r e  area of l a s e r  R & D is covered. 



SIP- 26 CRYOGENICS AND SUPERCONDUCTOKS 

The profile includes a l l  reports of work done a t  vc.ry Low 
temperatures. 

Equipment 

Li que f ac t ion Pro c e s s c1 s 
High Vacuum Ecpipnient 
Diffusion Pumps-Getter Pumps 
Temp era tu re Mea s u r mcin t 

Storage of Liquids 

Design o f  Tanks 
Insu l a  t ion Mat e r ia 1 s 

Thermodynamics 

Properties of Cases 
Stratification of Liquids 
Boiling Characteristics of Liquified Gases 

Superconductors 

Applications 
Theoretical investigations 
Covers all phases of superconductivity 

This profile is designed Lor tlie rescarclier w h o  w o r k s  i n  tllc 
field of cryogenics or siipercondiictors. 



S I P - 2 7  LOGIC CIRCUITS 

Logic d e v i c e ,  as  d e f i n e d  i n  t h i s  p r o f i l e ,  rc3fcrs t o  any dc>vicc havin:: 
two s t a b l e  s ta tes  and two i n p u t  t c>rmina l s ,  each 01: which corrcsponds w i  t l i  o i l < '  

of t h e  two s ta tes .  Numerous combinat ions and arrdngcmcnts  of scicli l o g i c  
d e v i c e s  a r e  u t i l i z e d  i n  d i g i t a l  computers and c o n t r o l  dcviccss. 

Development and Desigii of Various Types o r  1,oi:ic Dc,vic.os 

Binary M u l t i p l i e r s  
Gates 
O s  c i  1 la  t o r s  
Adders 
S h i f t  R e g i s t e r s  
Memory Uni ts 
F l u i d i c  Logic C i r c u i t r y  
Pneumatic Swi t ch ing  C i r c u i t s  
T r i g g e r  C i r c u i t s  
Timers 

Large S c a l e  I n t e g r a t i o n  
F a b r i c a t i o n  of  I n t e g r a t e d  Logic C i r c u i t s  

Design o f  D i g i t a l  Computers 

Computer O r g a n i z a t i o n  
M u l t i p r o c e s s o r  Computer Sys  tcms 
P a r a l l e l  P r o c e s s i n g  Computer Systcms 
U t i i i z a t i o n  o f  t h e  Zompui(,r i u  i k > i z ; j - i  2 u ' C i i  C u i i i i j i c i t c  i- Sy:;:L%ix:; 

Novel A p p l i c a t i o n s  o f  Logic Devices 

Numerical Con t ro l  Machines 
Ana lo;; - t o  - Dig i  ta 1 Convers i o n  
P rocess  C o n t r o l  Equipment 

This p r o f i l e  i s  des igned  t o  s e r v i c e  p r i m a r i l y  t h o s e  persons engaged 
i n  t h e  development and d e s i g n  o f  l o g i c  devices, p r i m a r i l y  e l e c t r i c a l  h u t  
a l s o  f l u i d i c  and pneumatic dev ices .  I n  a d d i t i o n ,  people  invo lvcd  i n  the d c s i g n  
o f  d i g i t a l  computer systems and i n  t h e  a p p l i c a t i o n  of l o g i c  c1cvicc.s would 
d e r i v e  some b e n e f i t  from t h e  r e p o r t s  c i t c d  i n  t1ii.s p r o l i l c . .  



SIP-28 INFRARED TECHNOLOGY 

The i n f r a r e d  p a r t  of t he  spectrum i s  c u r r c n t l y  l i nd i i i g  widcsprccld 
usage .  This  p r o f i l e  cove r s  t h e  f o l l o w i n g  a r c n s .  

Senso r s  

M a t e r i a l s  used i n  i n f r a r e d  d e t e c t o r s  
De tec to r  systems 

Absorp t ion  and ReElec t ion  

S p e c t r a  of  Various M a t e r i a l s  

A p p l i c a t i o n s  
Heat measurement 
Non-des t r u c t i v e  t e s t i n g  
Image a n a l y z e r s  
Image i n t e n s i f i e r s  
Thermal c o n t r o l  c o a t i n g s  
Horizon f i n d e r s  
Lioua cove r  scdnners 

This p r o f i l e  i n c l u d e s  a b s t r a c t s  from all arcas related t o  o r  making 
u s e  o f  t h e  i n f r a r e d  part of  t h e  spectrum. It should  b e  oC u s e  t o  t lmsc  
engaged i n  r e s e a r c h  and development i n  i n f r a r e d - s c n s i t i v c  ins t r i imcntn t  i o n ,  
and  t h o s e  who a r e  i n t e r e s t e d  i n  I R  s p e c t r a .  



SIP-29 PIIOTOCRAPIiY 

T h i s  p r o f i l e  c o v e r s  plioLograpliy from d v s i g n  to s l ) c s c  i a I 
a p p l i c a t i o n s .  

Photographic  d i s p l a y  s y s t e m s  

Photographic  method o f  s t u d y i n g  s t e l l a r  in1rit;c.s 

Su r v e yo r t e 1 ev i s i o n  p 1 io to g r  a p I I s 

Cameras 

Automatic exposure c o n t r o l  s y s t c m s  

Photographic  measurements o f  slioclc wavt’s 

Photomap p roduc t ion  

Minimizat ion o f  non-uniform pho tograph ic  p Latc Tog 

Aer ia l  photography (liigli rc isol i i t ion)  

C a  1 i b r  a t i on o f c ame r a s f o r  s i mil 1 t aneoii s o h  s c’ rva t i o n  s 

High speed photography 

Reso lv ing  power o f  pho tograph ic  i n f r a r e d  f i l n i s  

Pho tograph ic  r e p r o d u c t i o n  of  c e t  l u l o s ~ ~  n i t  i - , i l  c , ~ l i l t . c ~ s  

Lase r  photography 

Pho tograph ic  d a t a  p rocess  i ng 

Image t r a n s f e r  f o r  p r i n t e d  c i r c u i t s  

Lunar photography 

T h i s  p r o f i l e  i s  designed f o r  peop le  engaged i n  rc.scarcli,  d t v c ~ l o p -  
ment ,  and d e s i g n  o f  photographic  equipment .  Althougli a p p l  i c a t  i o n s  
a re  i n c l u d e d ,  i t  is  n o t  i n t ended  f o r  t h e  amateur  photograp1ic.r. 



I .  

SIP-30 DISPLAY SYSTEMS 

The new t e c h n o l o g i c a l  advances and a p p l i c a t i o n s  O F  d i s p l a y  
systems a r e  t h e  s u b j e c t s  covered i n  t h i s  p r o f i l e .  

Display symbol l e g i b i l i t y  

S o l i d  s t a t e  d i s p l a y  t echn iques  

Photographic  d i s p l a y  sys  tcms and a p p l i c a t i o n s  

Display a p p l i c a t i o n s  ( v a r i o u s  and widc) 

S o l i d  s t a t e  d i s p l a y  dcv ices  

P i c t o r i a l  i n f o r m a t i o n  d i s p l a y s  

CRT d i s p l a y s  

Radar d i s p l a y  sys t em 

S tanda rd  r a d i o  and teleplionc d a y i i g i i L  c i i s l ~ i u y  s y s  ;c.Llt 

Computer d r i v e n  d i s p l a y s  

I n t e g r a t e d  f i l m  r e a d i n g  and d i s p l a y  s y s  t e n 1  

Weather i n f o r m a t i o n  remoting and d i s p l a y  s y s  t e m  

P r e d i c t o r  d i s p l a y  t echn iques  

P a t t e r n  r e c o g n i t i o n  

Apo l lo  d i s p l a y  s y s  t e m s  

Computer u a  ta d i s p l a y s  

Th i s  p r o f i l e  i s  i n t e n d e d  f o r  people  working i n  r e s e a r c l i  d e s i g n  
a n d  development of i n f o r m a t i o n  d i s p l a y s  o r  CRT's .  
u s e f u l  t o  pe r sons  i n t e r e s t e d  i n  a p p l i c a t i o n s  such  as  computcr inlorma t ion 
d i s p l a y s  o r  a i r  t r a f f i c  c o n t r o l .  This p r o f i l e  docs n o t  i n c l u d e  
r a c k s ,  s t a n d s ,  easels ,  s t o r e  d i s p l a y s ,  e t c .  

It may a l s o  bc 



SIP-31 TELEMETRY 

The emphasis  of most of the r e p o r t  i s  on tc>lr>mctry sys tems 
r a t h e r  t h a n  i n d i v i d u a l  components u s e d .  

T e  1 eme t r y  o f space  c r a F t nav i g  a t i.0 na 1 arid c’ xpc r i n w  11 t a I d a t  a 

Telemet ry  of motii torcd b i o l o g i c a l  d a t a  

Tcllernetry d a t a  p r o c c s s i n g  sys tems 

Data cod ing  and decoding  

Data modu la t ion  and demodula t ion  

The m a j o r i t y  of the r e p o r t s  are o r i e n t e d  toward s p a c c c r a l t  _. 
D U L  a o  have inc iusLr id i  d p p i i L d b i i i L y .  iiie L L c i t t b l i l i b b i u I I  o i  v o i c e  
communication i s  s u p p r e s s e d .  



SIP-33 RECORDING SYSTEMS 

The r e c o r d i n g  s y s t e m s  d i s c u s s e d  are  n e a r l y  a l l  l o r  t h e  r e c o r d i n g  
o f  e x p e r i m e n t a l  d a t a ,  b u t  many t y p e s  are  sometimes d i s c u s s e d - - a u d i o ,  
v i d e o  and g r a p h i c .  

Blood p r e s s u r e  r e c o r d i n g  d e v i c e  

M u l t i  channe l  t a p e  r e c o r d i n g  

High d e n s i t y  d i g i t a l  r e c o r d i n g  systems 

Magnetic r e c o r d i n g  systems 

D i g i t a l  and a n a l o g  r e c o r d i n g  t e c h n i q u e s  

High d e f i n i t i o n  s t a r  s p e c t r a  r e c o r d i n g  instrrinicnt 

Wind r e c o r d i n g  i n s t r u m e n t s  

Mu 1 t i -aud i o  v i d e o  t a p e  r eco rd  ing  

Mechanical r e c o r d e r s  

T h i s  p r o f i l e  i s  des igned  f o r  p e r s o n s  i n  r e s e a r c h  and development 
as w e l l  as f o r  peop le  who use  r e c o r d i n g  systems s i n c e  rclporLs c o v c r j n g  
t h e  spec t rum from d e s i g n  t o  a p p l i c a t i o n s  a r e  i n c l u d e d .  



. 

S I P - 3 4  SEMICONDUCTOR DEVICES AND MICROCIRCUIT FARIIICATION 

Techn ica l  i n fo rma t ion  concern ing  f a b r i c a t i o n  t c c l i n i q i i ~ s  and re1 i a b i l  i t  y 
a n a l y s i s  a p p l i c a b l e  t o  t h e  m i n i a t u r i z a t i o n  and i n t e g r a t i o n  o f  a c t i v e  
c i r c u i t  e lements  (d iodes ,  t r a n s i s  t o r s ,  e t c . )  and passive.  compoiients 
( r e s i s t o r s ,  c a p a c i t o r s ,  i n d u c t o r s )  r e c e i v e s  pr imary cmpllasis i n  t h i s  p r o r i l e .  

Research  and Development of  Mic roc i r cu i t /Se rn iconduc to r  M a t e r i a l s  

S i l i c o n  Compounds 
Germanium 
Gal l ium Compounds 
Indium Compounds 

F a b r i c a t i o n  o f  M i c r o e l e c t r o n i c  Devices 

Doping 
Depos i t ion  
Enca psu la  t i o n  

Packaging 
I n t e r c o n n e c t i o n  

Vo l t age  Breakdown Ana lys i s  
S t e p  S t r e s s  A n a l y s i s  
R a d i a t i o n  E f f e c t s  Ana lys i s  
Sc reen ing  Programs 

P a r t i a l  L i s t  o f  t h e  Types o f  M i c r o e l e c t r o n i c  Devices Inc luded  i n  
t h e  P r o f i l e  

Trans i s  t o r s  
Diodes 
R e c t i f i e r s  
I n t e g r a t e d  C i r c u i t s  
M i c r o c i r c u i t s  
Thin Fi lm R e s i s t o r s  and C a p a c i t o r s  
Logic  C i r c u i t s  
O p t o e l e c t r o n i c  Devices (No Lasers o r  Masers) 
Mono l i th i c  C i r c u i t s  
Hybrid C i r c u i t s  
Organic  Semiconductors  

Th i s  p r o f i l e  i s  des igned  t o  s e r v i c e  p r i m a r i l y  t h o s c  pe r sons  cngagcd 
i n  t h e  d e s i g n  and f a b r i c a t i o n  o f  v a r i o u s  m i c r o e l e c t r o n i c  d c v i c c s .  In a d d i t i o n ,  
t h o s e  people  invo lved  i n  t h e  r e s e a r c h  and development o f  mic roe lcc  t r o n i c  
d e v i c e s  would b e n e f i t  from some o f  t h e  r e p o r t s  c i t c d  i n  t h i s  p r o f i l e .  
R e p o r t s  d i s c u s s i n g  a p p l i c a t i o n s  of  m i c r o e l e c t r o n i c  d e v i c c s  have 
been  e l i m i n a t e d .  



. 

SIP-35 MICROWAVE SYSTEMS 

Techn ica l  i n f o r m a t i o n  concerning microwave coinniunication c>cluipment, 
components and microwave t r a n s m i s s i o n  technology rcceivc! priiiia r y  cmphas i s  
i n  t h i s  p r o f i l e .  

Development and Design of  Microwave Equipmc>n t 

T r a n s m i t t e r s  
Receivers  
Trans c c i v  e rs 
Trans pond e rs 
Antennas 

Development and Design o f  Microwave C i r c u i t  Componcnts 

Gunn Diodes 
O s c i l l a t o r s  
Res ona t o  r s 
Frequency M u l t i p l i e r s  
Phase S h i f  ters 
rd LCAIIIC L L  LL L N L ~ I L  L L -  L Y 

C i r c u l a t o r s  
Mixers 
D e t e c t o r s  
V a r a c t o r  Diodes 
F i l t e r s  
T r a v e l l i n g  Wave-Tubes 
K l y s t r o n  Tubes 

- . A - - - 1 1  K 1 n - n  

Research and Development of Microwave Transmission Tc~clinology 

No i s  e Measurement and Ana l y s  i s  
Radar Transmiss ion  
Video Data Transmission 
D i g i t a l  Data Transmission 
Analog B t a  Transmission 
I n t e r f e r e n c e  and S h i e l d i n g  A n a l y s i s  

This  p r o f i l e  i s  designed t o  sc;rvice p r i m a r i l y  t h o s e  persons engaged i n  the  
development and d e s i g n  of  microwave d e v i c e s ,  e s p e c i a l l y  those  d e v i c e s  u t i 1  izcxd 
i n  communication and r a d a r  equipment. I n  a d d i t i o n ,  r e p o r t s  conce rn ing  impor t an t  
developments  i n  microwave t r a n s m i s s i o n  technology a r e  a l s o  included as  a re  
r e p o r t s  r e p r e s e n t i n g  nove l  a p p l i c a t i o n s  o f  microwavc d e v i c e s .  



SIP-36 RADIO ANTENNAS, TRANSMISSION AND PROPAGATION 

Radio f requency  t r a n s m i s s i o n  and p ropaga t ion  i s  emphasized i n  o r d e r  
to make t h i s  p r o f i l e  o f  maximum b e n e f i t  t o  persons  concerned w i t h  
commercial  r a d i o  communications. Persons  w i t h  more i n t e r e s  t i n  microwave 
f r equency  p ropaga t ion  can  r e c e i v e  t h i s  i n  SIP-35, MICROWAVE SYSTEMS. 

Antennas 

Mechanical  Design 

C o n f i g u r a t i o n  d e s i g n  
R e f l e c t o r s  
Dimens i o n s  and d imens iona  1 s t a b  i 1 i t y  
S e l e c t i o n  o f  m a t e r i a l s  

P r o p e r t i e s  

S i g n a l  d i s t o r t i o n  
Geometry o f  r a d i a t i o n  r e f  l cc  t i o n  
Gain and bandwidth c h a r a c t e r i s  t i cs  
Arrays and phasing 

Transmiss ion  and p ropaga t ion  

F i e l d  s t r e n g t h  measurements 
Loss measurements 
A t t e n u a t i o n  and i n t e r f e r e n c e  
E f f e c t s  o f  na tu re - -wea the r ,  s o l a r  wind, e t c .  
Transmiss ion  l i n e  p r o p e r t i e s  and d e s i g n  

Modulat ion and demodulat ion 
Mu 1 t i p 1 ex i n g  

I n  f onna t ion t heo ry  , 

Encoding and decoding 
E r r o r  p r o b a b i l i t i e s  
Signa 1 - t o - n o i s e  r a  t i o s  



SIP-37  RADIO COMMUNICATIONS EQUIPMENT 

The intent of the profile is to select reports about c>qiiipnicnt 
useful for voice transmission, leaving the transmission of data to 
the TELEMETRY profile, S I P - 3 1 .  Most of the reports are concerned 
with components rather than communication systems. 

Components frequently mentioned: 

Mixers 
Transceivers 
Transmitters 
Transponders 
Rece iver s 
Amplifiers 
Modu 1 a tor s , d emodu 1 a to 'r s 
Multivibrator systems 

Microwave and radar equipment 
Aero-navigation equipment 
Antennas and propagation 

The profile is intended to be of interest to the cornmiinications 
industry, particularly businesses involved in design and production 
of radio equipmerii. 



S IP-40 COMPUTER PROGRAMMING 

The p r o f i l e  c o v e r s  computer s o f t w a r e  v e r y  b r o a d l y  w i t h  a p p l i c a t i o n s  
i n  s c i e n t i f i c ,  e n g i n e e r i n g  o r  bus iness  a p p l i c a t i o n s .  Ma te r i a l  may be 
a c t u a l  computer programs, o r  d e s c r i p t i o n s  of tllc p r i n c i p l c > s  of  
o p e r a t i o n  of t h e  computer process .  Related hardware may a l s o  be i n c l u d e d ,  
b u t  t h e  p r i n c i p a l  focus  i s  on computer t echn iques  o r  programs. 
Examples o f  mater ia l  covered i n c l u d e s  : 

Computer t echn iques  and programs 

T i m e  s h a r e d  computer s y s  tcms 

On l i n e  a p p l i c a t i o n s  systems 

Real t ime d i s p l a y s  

S i m u l a t i o n  t echn iques  

Monte Ca r l o  t e c h n i q u e s  

A r i t h m e t i c  s u b r o u t i n e s  

Monitors  f o r  u s e r  s chedu l ing  and r e s o u r c e  a l l o c a t i o n s  

1/0 r o u t i n e s  f o r  d i s c ,  drum, c o n s o l e s  and o t h e r  p e r i p h e r a l  d e v i c e s  

Computer c o n t r o l  systems--data  a c q u i s i t i o n s ,  d i s p l a y  a n d  c o n t r o l  

Deta e d i t i n g  and p r o c e s s i n g  

S p e c i a l i z e d  languages--programming g u i d e s ,  e t c .  

Automa t i c  programming sys  terns 

S t r u c t u r a l  a n a l y s e s  t echn iques  u s i n g  d i g i t a l  computers 

Computer-aided d e s i g n  and l ayou t .  Example: C i r c u i t  a n a l y s i s  

Graphic  d i s p l a y s  



SIP-42 ENVIRONMENTAL PHYSIOLOGY 

T h i s  p r o f i l e  i n t e n d s  t o  cove r  t h e  e f f e c t s  01 variot is  c,nvi ronnieiital 
c o n d i t i o n s  on a n  organism and t h e  r e a c t i o n  of t h e  orgaiiism t o  such 
c o n d i t i o n s ,  whether r ea l  o r  s i m u l a t e d .  Most of t h e  a r t i c l e s  d i s c r i s s  
t h e  r e s u l t s  o f  s t u d i e s ,  b u t  a few a l s o  r e l a t c  t o  t e c l i n o l u g y  i n v o l v e d .  
Top ics  covered i n c l u d e :  

R e a c t i o n  and a d a p t a t i o n  of  body f u n c t i o n s  t o  s t ress  s i t u a t i o n s  

Decompression s i c k n e s s - c a u s e s  and t h e r a p y  

E f f e c t s  of prolonged exposure t o  i n c r e a s e d  o r  clccrc~ascd oxygc,n 
p r e s s u r e  

S t e r  i 1 i z a  t i o n  and con t ami na t ion  

L i f e  i n  e x t r a t e r r e s t r i a l  environments  

P h y s i o l o g i c a l  r e a c t i o n s  t o  space  f l i g h t  

L i f e  s u p p o r t  systems 

Gas s t u d i e s  - e f f e c t s  on organisms 

It i s  hoped t h a t  t h i s  p r o f i l e  might be o f  i n t e r e s t  and iise t o  
peop le  engaged i n  t h e  p r e p a r a t i o n  of  man f o r  unusua l  env i ronmen t s ,  
and t o  t h o s e  invo lved  i n  t h e  s t u d y  o f  t h e  physiology and b i o c h e m i s t r y  
of man. It could a l s o  be h e l p f u l  t o  people  i n  mic rob io logy  and 
s t e r i l i z a t i o n  c o n t r o l .  

s c i e n t i f i c  depa r tmen t s  of u n i v e r s i t i e s  and a t  med ica l  resc,arcli 
l a b o r a t o r i e s  and h o s p i t a l s .  

Much oi t h e  work c i t e d  i n  rrhese r e p u r i s  u r i g i i t d i ~ b  c ~ L  V ~ I  ivus 

I n  a d d i t i o n  t o  t h e  two r e g u l a r l y  a b s t r a c t e d  j o u r n a  I s ,  AEROSPACE 
MEDICINE AND BIOLOGY (AM&B), a monthly p u b l i c a t i o n ,  w i l l  a l s o  be 
s e a r c h e d  a s  i t  is  r e c e i v e d  i n  o u r  l i b r a r y .  For  thc3 most p a r t ,  t h e  
AM&B a r t i c l e s ,  t h e  A-80,000 s e r i e s ,  a re  a v a i l a b l e  i n  tlic j o u r n a l s  
i n  which t h e y  a p p e a r e d .  



SIP-43  BIOMEDICAL TECHNOLO(;Y 

T h i s  i s  a n  i n t e r d i s c i p l i n a r y  prof  i l e  programmcd rei- 1 - i  I - I ~ I S  

i n t e r e s t e d  i n  b iomed ica l  t echno log ica  1 advancc>s. K e . p o i - t s  i n c  I t ~ d c . :  

Bioeng inee r ing -des ign  a n d  developmcnt o I d iagnos t i c .  
s y s  t ems f o r  ana 1 yz i n  g phy  s i o 1 o t;i c a 1 s La t es  

B i o e l e c t r o n i c s  

development of a r t i f i c i a l  o rgans  anti p ros t l i c t  i c  devicc,s 
b i o e l e c t r i c  c o n t r o l  oT p r o s t h e s c s  

Biomedical Telemetry Systems 

m o n i t o r i n g  v i t a l  b i o l o g i c a l  Lunct ions 
i n -  f 1 i gh t mon i to r  i ng 

Computer A p p l i c a t i o n s - a n a l y s i s  o f  d r u g ,  I ) i o l n ~ : i c a  I ,  medical  
and p a t i e n t  d a t a  

B iophys ic s  

e l e c t r o n  mic roscop ic  s t u d i e s  of  organisiris 
g a s  c hroma t o  gra p h i  c cva lua t i o n  o f t l i  c> a t i i io  s 1) I IC’ rt, 

B i o  s imu 1 a t i o n  

model c o n s t r u c t i o n  of human systems 
s i m u l a t i n g  human f u n c t i o n s ,  b o t h  normal and p a t l i o l o g i c a l  

Waste and Waste Management 

It i s  f e l t  t h a t  t h i s  p r o f i l e  could be u s e f u l  n o t  o n l y  t o  Lirnms 
d e v e l o p i n g  b iomed ica l  equipment ,  b u t  a l s o  t o  t h o s e  d i r e c t l y  r.ngagcd i n  
t h e  u s e  of  such equipment ,  such as med ica l  c e n t e r s  and  l a b o r a L n r i c s ,  and 
t o  b i o l o g i c a l  r e s e a r c h  o r g a n i z a t i o n s .  

I n  a d d i t i o n  t o  t h e  two r e g u i a r l y  a b s t r a c t e d  j o u r n a l s ,  AEROSPACE 
MEDICINE AND BIOLOGY (AM&B), a monthly p u b l i c a t i o n ,  w i l l  a lso bc 
s e a r c h e d  as i t  i s  r e c e i v e d  i n  o u r  l i b r a r y .  For tlic most p a r t ,  the 
AM&B a r t i c l e s ,  t h e  A-80,000 s e r i e s ,  a r e  a v a i  l a b l c  i n  Lhc ,  joii i-nals 
i n  which t h e y  appea red .  



S I P - 4 4  NUCLEAR BIOLOGY 

Topics  of  r e p o r t s  c i t e d :  

E l f e c t s  of  r a d i a t i o n  on b i o l o g i c a l  t i s s u e s  

biochc>mical e f f e c t s  i n  r a d i a t i o n  damage 
chemical  r a d i o p r o t e c t i v e  a g e n t s  
p l i y s i o l o g i c a l  d i s o r d e r s  r e s u l t i n g  from r a d i a t i o n  

r ad  i o  b i o  logy 
e f f e c t s  of l a s e r  r a d i a t i o n  and u l t r a s o u n d  on t i s s u e s  
r a d i a t i o n  indriced chromosomal a b e r r a t i o n s  

cxp o s u r e  

Diagiios is 

rad i o  g r  a p I i y 
i i l t r a s o n i c  d e v i c e s  f o r  d i a g n o s i s  of  tumors 
usc o €  i s o t o p e s  i n  blood volume measurement 
body arca scann ing  w i t h  i s o t o p e s  t o  o u t  l i n e  o rgans  

o r  l e s i o n s  i n  o rgans  

1Jsc o f  r a d i a t i o n  i n  t h e r a p y  

rad i a t i on i mini I no 1 o g y 
use o f  l a s e r s  i n  tumor r e s e a r c h  and t r e a t m e n t  
cli emo t l i  e r a p y and r ad  i o  t h e r a p y  
megavol t thc rapy  i n  gynecology 
~ i s e  of  l a s e r s  i n  r e t i n a l  detachment s u r g e r y  
re t i n a  1 photo t h e r a p y  

Pc r son n e 1 Sa i c L y , I le a 1 t 11 Ph y s i c s 

N ~ ~ t i t r o n  nioni t o r i n g  f o r  p e r s o n n e l  p r o t e c t i o n  
-...- A n  I- I I:(.>!! t ; i m  i 1 1 3 1 -  i o r 1  protc.c is i vc  c l o t  h ing  
!>os i nic t I-y 1.0 r rad i at: i o n  p ro  t ec  t i 011 

Sa  I c> !:II a 1-cl s ii [:a i lis C 1 a s  c? r hazard s 
Standards O I  I i c > a l  t l i  p h y s i c s  t o  be c o n s i d e r d  i.n h a n d l i n g  

rad i oac t i v c  ma t c t r  i a 1 s 

‘ I ’ l i c . s c )  r c ~ p o i - L s  Ani >;\it 1)c. 01- i n t  c5res.t t o  people  d i r e c t l y  conccrned 
w i  111 i-ntliaLion dmi i ige ,  a s  i n  c c r t a i r i  i n d u s t r i e s ,  t o  p h a r m a c e u t i c a l  
1 i ri i is , and t o  pc.opl  e working i n  the medica 1 s c i e n c e s  . 

Maiiy 01- tl ic.sc> a r t i c  Les cwianatc from med ica l  c e n t e r s ,  Pi ibl ic  H e a l t h  
Sc.rvicc3 a g e n c i e s ,  c n g i n c c r i n g  f i r m s ,  and med ica l  r e s e a r c h  l a b o r a t o r i e s .  

T n  add iL ion  t o  the two r e g u l a r l y  a b s t r a c t e d  j o u r n a l s ,  AEROSPACE 
M E D I C I N E  AND BIOLOGY (AM&B), a monthly p u b l i c a t i o n ,  w i l l  be sea rched  
as i t  i s  rcxcc>ivcd i n  our  l i b r a r y .  For  t h e  most p a r t ,  t h e  AM&B a r t i c l e s ,  
t l i c ’  A-80,000 se r i c . s ,  arc’ a v a i l a b l e  i n  tlie j o u r n a l s  i n  which they  
appca1-cd . 



S I P - 4 5  TURBINE TECHNOLOGY 

A l l  r e p o r t s  e x p l i c i t l y  d e a l i n g  w i t h  t i irbinc>s and t 1 i c . i  r basic 
components a r e  i d e n t i f i e d ,  as a r e  r e p o r t s  d e s i g n a t e d  as be ing  
s p e c i f i c a l l y  a p p l i c a b l e  t o  t u r b i n e s .  

I 
C omp r e s s or  s 

Combustion i n  t u r b i n e s  

B e a r i n g s  and l u b r i c a n t s  

High t empera tu re  m a t e r i a l s  f o r  t u r b i n c s  

F u e l s  and € u e l  c o n t r o l  

Cor ros ion  

F l u i d  mechanics and h e a t  t r a n s f e r  i n  f u e l s  

Kege ne r azlor s 

S t r e s s  and v i b r a t i o n s  

A c o u s t i c s  

Only r e p o r t s  which s p e c i f i c a l l y  r e l a t e  t o  t u r b i n e s  are c i t c 4  
because of t h e  h i g h  volume of r e p o r t s  which could p o s s i b l y  be a p p l i -  
c a b l e  t o  t u r b i n e  d e s i g n  o r  development.  I n d i v i d u a l s  working i n  t u r b i n c  
d e s i g n  o r  eng ine  d e s i g n  and development may r ind  i t  u s e l u l  t u  usc' 
t h i s  p r o f i l e  as minimum inpu t  and suppl emcnt i t  wi th  o t h c  I- pro r i 1 c . s  
i n  t h e  areas of f l u i d  € l o w ,  hea t  t r a n s f e r ,  combustion materials, C > L C .  



SIP-47 PHYSICAL CERAMICS 

Reports  a r e  s e l e c t e d  f o r  tliis p r o f i l e  whicli a rc  r c ~ l a t c d  to the- 
p h y s i c a l  p r o p e r t i e s  and m i c r o s t r u c t u r e  of ceramic m a t e r i a l s  . Tilc .  

s e l e c t e d  r e p o r t s  cover  s t r u c t u r a l  phenomena, means of a n a l y z e s ,  
and p h y s i c a l  p r o p e r t i e s  of c e r a m i c s .  

C r y s t a l l i n e  S t r u c t u r e  of Ceramics 

C l a s s i f i c a t i o n  
I d e n t i f i c a t i o n  
C o r r e l a t i o n  w i t h  p r o p e r t i e s  

S t r u c t u r a l  D e f e c t s  of  Ceramics and Metals 

D i s l o c a t i o n s  
C r e e p  
F r a c t u r e  
Cracks 
C 1  eavage 
Other  

A n a l y s i s  of Ceramic Samples 

E l e c t i o n  Microscopy 
X-ray D i f f r a c t i o n  
F rac  t og r  ap hy 
Pe t rog raphy  
Sample P r e p a r a t i o n  
E t  c h a n t s  
Other  

P h y s i c a l  P r o p e r t i e s  o f  Ceramics 

T r  an sv e r s e S t r eng t h 
Tens i 1 e S t r e  n g t 11 
Expans i o n  Coef c i e n  t s 
O p t i c a l  P r o p e r t i e s  
Therma 1 Conduc t iv i ty  
E m i s s i v i t y  
Other  



SIP-49 CONTROL SYSTEMS 

The i n t e n t  o f  t h i s  p r o f i l e  is t o  i d e n t i f y  r c p o r t s  of  v a l u e  
t o  persons  concerned w i t h  t h e  des ign  and u s e  of c o n t r o l  systems fo r  
s p e c i f i c  a p p l i c a t i o n s  . 

C o n t r o l  Theory 

Adapt ive  Con t ro l  
S t o c h a s t i c  c o n t r o l  a n a l y s i s  
S t a b i l i t y  a n a l y s i s  
Opt imiz ing  systems 

Servomechanisms 

Hyd rau  1 i c  
E l e c t r o h y d r a u l i c  

F l u i d  l o g i c  c o n t r o l l e d  systems 

F l u i d  a m p l i f i e r s  
A p p l i c a t i o n s  

Con t ro l  s y s t e m s  d e s i g n  

Hydrau l i c  s y s  tems 
Swi tch ing  s y s  t e m s  
E lec t romagne t i c  sys  tems 
P h y s i c a l  components of c o n t r o l  systems 

Re l a y s  
Swi tches  
Amp1 i f i e  rs 
Con t ro l  v a l v e s  

A p p l i c a t i o n s  o f  c o n t r o l  s y s  t e m s  

This  p r o f i l e  i s  r e l a t e d  t o  SI?'-27, LOGIC CIRCUITS.  The d i f f e r e n c e  
between t h e  two i s  t h a t  t h e  CONTROL SYSTEMS p r o f i l e  does n o t  emphasize 
t h e  c i r c u i t r y ,  b u t  r a t h e r  t h e  des ign  and u s e  of a completc  system. 



SIP-52 SENSORY DEVICES FOR INSTRUMENTATION 

Sens ing  d e v i c e s ,  as de f ined  i n  t h i s  p r o f i l e ,  deno tes  any d e v i c c  dcs igncd  
t o  d e t e c t ,  obse rve  o r  measure a p h y s i c a l  p r o p e r t y  o r  q u a n t i t y .  
and  development of s e n s i n g  dev ices  s e e k s  t o  a t t a i n  h i g h e r  a c c u r a c i e s  , g r e a t e r  
s e n s i t i v i t i e s ,  g r e a t e r  c a p a b i l i t y  f o r  measur ing  extreme v a l u e s ,  a p p l i c a b i  1 i t y  
unde r  more extreme c o n d i t i o n s  of u s e ,  o r  c a p a b i l i t y  of c a p t u r i n g  e f f e c t s  
o c c u r i n g  a t  h i g h e r  speeds  than  t h e  s t a t e - o f - I  hc-art has  pe rmi t t ed  
p r e v i o u s l y .  The emphasis is o n  t h e  d e t e c t i o n  o f  pltcwnmena. 

Rcscarch  

Development and Design o f  Measuring Devices o r  Tcchniqucs 

Types o f  Devices 

Trans duc er s 
Fo r ce ba l a n c e  a c c e  1 e rome t e rs 
Rate gyroscopes  
Po t e n t  iome ters 
The r m o  cou p 1 e s 
Ma nome t e rs 
Flowme ters 

Types o f  p h y s i c a l  p r o p e r t i e s  o r  q u a n t i t i e s  be ing  measured 

Noise  
V i b r a t i o n  
P r e s s u r e  
Shock 
S t r a i n  
D i  s placement  
A c c e l e r a t i o n  
V e  i o c  i ty 
Force  
L iqu id  l e v e l s  
S h a f t  r o t a t i o n  rates 
Opt ica 1 pa rame t ers 
Elec  t r ica  1 parameters 
P h y s i c a l  dimensions 
Gas c o n c e n t r a t i o n s  
Dens i t y  
Flow rates 

C a l i b r a t i o n  Techniques f o r  Sensory  and Measuring Devices 

Novel A p p l i c a t i o n s  f o r  t h e s e  Devices 

This p r o f i l e  i s  des igned  to p r i m a r i l y  s e r v i c e  persons  engaged i n  t h e  
d e s i g n  and  development o f  s e n s i n g  d e v i c e s  and  t echn iques .  I n  a d d i t i o n ,  
pe r sons  invo lved  i n  p l a n t  i n s t r u m e n t a t i o n  work who d e s i g n  t h e i r  own 
equipment  f o r  s p e c i a l  a p p l i c a t i o n  may b e n e f i t  from t h e  p r o f i l e .  



SIP-60 SPACE-AGE ENERGY SOURCES 

A l a r g e  amount of r e s e a r c h  i s  be ing  done a t  p r e s e n t  on new types  o f  
ene rgy  and power s o u r c e s .  This  p r o f i l e  cove r s  the  f o l l o w i n g  a r e a s :  

Fue l  Cells 
New B a t t e r y  Developments 
S o l a r  Cells 
Nuclear  Power Sources  
Thermionic Genera t o r s  
Other  Sources  of Heat and E l e c t r i c i t y  

This p r o f i l e  p r e s e n t s  a c o n t i n u i n g  rev iew of t h e  l a t e s t  r e s e a r c h  
i n  t h i s  r a p i d l y  growing a r e a .  It shou ld  be  u s e f u l  t o  r e s e a r c h  workers  and o t h e r s  
who would l i k e  t o  keep  a b r e a s t  o f  new developments i n  power and energy s o u r c e s .  



S IP-63 INDUSTRIAL MATHEMATICS 
I 

I n d u s t r i a l  mathematics i s  de f ined  h e r e  as  t h e  s e t  of  a l l  a p p l i e d  
mathematics  exc lud ing  t h a t  s u b s e t  of  mathematics  p e r t a i n i n g  t o  o p e r a t i o n s  
r e s e a r c h .  Because mathematics f o r  o p e r a t i o n s  r e s e a r c h  i s  n o t  w e l l  d e f i n e d ,  
no a t t e m p t  w a s  made t o  make mathenlatics f o r  s c i e n c e  and technology and mathe- 
matics f o r  o p e r a t i o r s  r e s e a r c h  d i s j o i n t  s e t s .  

w i l l  i n c l u d e  t h e  fo l lowing  a r e a s .  
This i n d u s t r i a l  mathematics p r o f i l e ,  cove r ing  Sc ience  and Technology 

D i f f e r e n t i a l  Equat ions 

P a r t i a  1 d i f f e r e n t i a  1 e q u a t i o n s  
H a m i l  ton-Jacobi  Theory 
P o t e n t i a l  equa t ion  
Bounda r y  va l u e  pro b 1 ems 

Applied Complex V a r i a b l e s  

Funct ions  o f  a complex v a r i a b l e  
I n t e g r a t i o n  i n  t h e  complex p lane  
Residue c a l c u l u s  
A p p l i c a t i o n  ot a n a l y t i c  r u n c t i o n  cneory  
F o u r i e r  t r a n s  forms 
Laplace  t r a n s  forms 
Asymptotic expansions 

Ana l y s  i s  

Continuous f u n c t i o n s  
Dif f e r e n t a t i o n  and i n t e g r a  t i o n  
I n f i n i t e  series 

Ma thema t i c a  1 S ta t i s  t i c s  

Ana lys i s  o f  v a r i a n c e  
Method of  l e a s t  square  and cu rve  f i t t i n g  
C o r r e l a t i o n  and r e g r e s s i o n  
M u l t i p l e  and par t ia l  c o r r e l a t i o n  
Theory of  sampling 
Tes t  o f  s i g n i f i c a n c e  based on d i f f e r e n t  d i s t r i b u t i o n s  
S t a t i s t i c a l  t heo ry  of e s t i m a t i o n  
S e q u e n t i a l  a n a l y s  i s  

Func t i o n a  1 Ana l y s  i s  

Theory o f  v e c t o r  space ,  branch space ,  and H i l b e r t  space  
L i n e a r  f u n c t i o n s  and how they o p e r a t e  i n  above Spaces 
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F l u i d  Mechanics (Mathema t i c a l  Models) 

Compressible  f l u i d s  
Viscous f l u i d s  
Shock t h e o r y  

Numerical Ana lys i s  

Numerical i n t e g r a t i o n s  of o r d i n a r y  d i f f e r e n t i a l  e q u a t i o n s  
Numerical i n t e g r a t i o n  of par t ia l  d i f f e r e n t i a l  e q u a t i o n s  
Mat r ix  i n v e r s i o n  

Mechanics 

K i n e t i c  t h e o r y  and s t a t i s t i c a l  mechanics 
Elas t i c i t y  
P l a s t i c i t y  
R e  l a  t i v i  t y 
A n a l y t i c  dynamics 
D i t t e r e n t i a l  geometry 

S i n c e  mathematics  by d e f i n i t i o n  i n  o r d e r  t o  be u s e f u l  must be 
r i g o r o u s ,  this p r o f i l e  would have i t s  g r e a t e s t  u t i l i t y  f o r  peop le  i n  t h e  f i e l d  
o f  r e s e a r c h ,  advanced d e s i g n  (Model b u i l d i n g ) ,  and advanced e n g i n e e r i n g .  
Most o f  t h e  r e p o r t s  o r i g i n a t e  from u n i v e r s i t i e s  o r  mathematics  groups  i n  i n -  
dus  t r y .  



SIP-68 HEAT TRANSFER 

This  p r o f i l e  focuses  on a l l  a s p e c t s  of  h e a t  t r a n s f e r  e x c e p t  t hose  
which a r e  ve ry  s p e c i f i c  t o  h e a t i n g  upon a tmosphe r i c  r e - e n t r y .  

Hea t Trans f e r  Proc e s  s es - -a 11 types  

Conduct ive 
Convect ive 
R a d i a t i v e  

M a t e r i a l  P r o p e r t i e s  Rela ted  t o  Heat T r a n s f e r  

Heat t r a n s f e r  c o e f f i c i e n t s  
L a t e n t  h e a t s  
Enthalpy and en t ropy  c h a r a c t e r i s  t i c s  
Thermal e f f e c t s  o f  s p e c i a l  n a t u r e ,  thermal  c y c l i n g  e f f e c t s ,  f o r  examplc 
Methods f o r  a n a l y z i n g  and c a l c u l a t i n g  t h e s e  p r o p e r t i e s  

Heat T r a n s f e r  i n  F l u i d  Flow 

Theory o f  e f f e c t s  i n  f l u i d  flow 
Methods o f  a n a l y s i s  and c a l c u l a t i o n s  

Hardware Used i n  Heat T rans fe r  

Heat exchangers  
I n s t r u m e n t a t i o n  f o r  measuring h e a t  f l u x  
I n s u l a t i n g  m a t e r i a l s  and t echn iques  

Measurement of  tempera ture  is  n o t  i nc luded  i n  t h i s  p r o f i l e ,  b u t  i s  
t h e  s u b j e c t  of a s e p a r a t e  p r o f i l e ,  SIP-21, TEMPERATURE MEASUREMENT. Some 
s p e c i a l i s t s  i n  h e a t  problems may have i n t e r e s t  i n  both  p r o f i l e s .  
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SIP- 7 0 HOLOGRAPHY 

T h i s  p r o f i l e  i n c l u d e s  a p p l i c a t i o n s  as w e l l  a s  tlie t e c h n o l o g i c a l  
s t a t e  of  t h e  a r t  i n  holography.  

Holographic  r e c o n s t r u c t i o n  

Holography r e s o l u t i o n  

Holography c o l o r  imagery 

Holography imaging 

Ho logram f i 1 t e r  i n g  

Microwave holograms 

Hologram a b e r a t i o n  

H o  1 ogram magni f i ca t i  on 

Hologram coherence e f f e c t s  

Holographic  i n t e r f e r o m e t r i c  measurements 

Low s p a t i a l  f requency holograms 

S c h l i e r e n  h o l o g r a p h i c  - r a y  t r a c i n g  

Ilolographfc l n fo r i i i a t lon  f o r  t r ans i i i i ss ro i i  

Holography a p p l i c a t i o n s  t o  plasma d i a g n o s t i c s  

S y n t h e t i c  h o l o g r a p h i c  t echn iques  

Holography a p p l i c a t i o n s  i n  v i b r a t i o n  a n a l y s i s  and f l o w  

T h i s  p r o f i l e  i s  though t  t o  be u s e f u l  t o  pe r sons  i n  ho log raph ic  
r e s e a r c h ,  d e s i g n ,  and development.  S i n c e  a p p l i c a t i o n s  a r e  a l s o  
i n c l u d e d ,  t h e  p r o f i l e  may be  of v a l u e  t o  people  w i t h  a g e n e r a l  
i n t e r e s t  i n  t h e  u s e  of holography.  



SIP-71 HUMAN FACTORS ENGINEERING 

Designing equipment to fit people is a growing aspect o f  
engineering, and this profile cites reports dealing with the 
physical and psychological capabilities of man. 

Study of interaction between man and machine. 

Human performance and response to a system. 

Analysis and prediction of human performance. 

Information theory as applied to human factors engineering. 

Determination of human factors to be considered in design of 
equipment. 

Human decision-making in manual control systems. 

The reports cited in this profile should be of interest to those 
concerned with human factors criteria and information applied to 
design problems. They relate both t o  human factors to be considered in 
the design of a system and to the human operator's response to a 
sys tem . 

systems technology firms, aeronautical laboratories, and aircraft 
companies. 

Much ol- the work reportea in Lhis prwiilr l ids  beeii doiic a t  



5 4 

S I P  INDEX 

A b l a t i v e  m a t e r i a l s  SIP-20 . 
Accelerometers  , SIP-52 
Adapt ive  c o n t r o l  , SIP-49 
Adders ( c i r c u i t s )  , SIP-27 
Adhesion , SIP-07 
Adhes ives ,  SIP-07, SIP-19,  SIP-20 
Adhesive t c s t i n g ,  SIP-07, S I P - 1 0  
A i r  p o l l u t i o n ,  SIP-I7  
A i r  sampl ing ,  SIP-17 

Aluminum, SIP--o4 
Analog-to-dig L ~ d l  c o n v e r s i o n ,  SIP-27 
A n a l y t i c a l  chemis t ry ,  SIP-18 
Antennas , SIP-36 
Antenna d e s i g n ,  SIP-36 
Atomic s t r u c t u r e  of m e t a l s ,  SIP-04 
Automatic  mta  P r o c e s s i n g ,  SIP-40 

A l l o y s ,  SIP-04, SIP-06 

Batteries , SIP-60 
Bea r ings ,  SIP-13 
B i o e l e c t r o n i c s ,  SIP-43 
B ioeng inee r ing ,  SIP-43 
B i o l o g i c a l  contaminat ion  , SIP-17, SIP-42 
Biophys ics  , SIP-43 
B ios imula t ion .  SIP-43 
Bonding of  m a t e r i a l s  , SIP-07 
Bond tes t i n g  , SIP-07 
Boundary l a y e r  f l o w  , SIP-15 
Braz ing  , SIP-07 
Brazed j o i n t :  t e s t i n g ,  SIP-07, SIP-10 

C a l i b r a t i o n  o f  i n s t r u m e n t s ,  SIP-52 
Cameras, SIP-29 
Carbides  , SIP-03 
Carbon, SIP-03 
Cathode r a y  tubes ,  SIP-30 
Ceramics , SIP-47 
Ceramic c o a t i n g s  , SIP-06 
Cermets, SIP-08, SIP-04, SIP-47 
Chemical a n a l y s i s  ,- SIP-18 
Chromatography, SIP-18 
Claddings  , SIP-06, SIP-11 
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Clean  room technology,  SIP-17 
Clcavage i n  c r y s t a l l i n e  niatc*i-ials,  SIP-47 
C o a t i n g s ,  I n o r g a n i c ,  SIP-I1 
C o a t i n g s ,  Organic ,  SIP-11, SIP-20 
Coat ings  , P r o t e c t i v e ,  SIP-1 1 
Combustion, SIP-16, SIP-4.5 
Compaction of  powder, SIP-05 
Complex v a r i a b l e s ,  SIP-63 
Composite m a t e r i a l s ,  SIP-19 
Compressible  f l o w ,  SIP-15 
Compressors ,  SIP-45 
Computer a i d e d  d e s i g n ,  SIP-40 
Computer c i r c u i t s ,  SIP-27 
Computer data d i s p l a y s ,  SIP-30, SIP-40 
Computer d r i v e n  d i s p l a y s ,  SIP-30, SIP-40 
Computer i n p u t / o u t p u t  r o u t i n e s ,  SIP-40 
Computer languages ,  SIP-40 
Computer programs, SIP-40 
C o n t r o l  s y s  tems, SIP-49, SIP-71 
Con t ro l  t h e o r y ,  SIP-49, SIP-71 
C o r r o s i o n ,  SIP-11, SIP-06 
Crack p r o p a g a t i o n ,  SIP-09, SIP-1 1 
Creep,  SIP-UY, SLk'-4/ 
Cryogenics  , SIP-26 
Crys ta 1 growth,  SIP-02, SIP-03 
C r y s t a l  s t r u c  tiirc, SIP-03,  SIP-04,  SIP-47 

Data m o n i t o r i n g ,  SIP-31 
Decompression s i c k n e s s ,  SIP-42 
Demodulation, SIP-31, SIP-36, SIP-37 
Depos i t i on  of p r o t e c t i v e  c o a t i n g s ,  SIP-11 
Depos i t i on  o f  t h i n  f i l m s ,  SIP-02, SIP-34 
Design,  s t r u c t u r a l ,  SIP-09 
D i f f e r e n t i a l  e q u a t i o n s ,  SIP-63 
D i f f u s i o n  pumps, SIP-22, SIP-26 
D i g i t a l  r e c o r d i n g  t e c h n i q u e s ,  SIP-33 
Di rec t - conve r s ion  e l e c t r i c i t y  g c n e r n l i o n ,  SIP-60 
D i s l o c a t i o n s  i n  c r y s t a l l i n e  materials, SIP-04, SIP-47 
Di sp lay  systems and a p p l i c a t i o n s ,  SIP-30, SIP-71 
Disp lay  symbol l e g i b i l  i t y  , SIP-30,  SIP-7 1 
Doping (of s e m i c o n d u c t o r s ) ,  SIP-34 
Doping (of l a s e r  r o d s ) ,  SIP-25 
Dosimctry ( r a d i a t i o n ) ,  SIP-44 

Eddy c u r r e n t  t e s t i n g ,  SIP-10 
E l e c t r o h y d r a u l i c  s y s  t c m s  , SIP-49 

I 



E l e c t r o n  microscopy,  SIP-04, SIP-47 
E l e c t r o n  s p i n  resonance ,  SIP-L8 
E l e c t r o n i c  s e n s o r s ,  SIP-52 
Electronics,  SIP-27, SIP-30, SIP-31, SIP-33, SIP-34,  SIP-35 

Encapsu la t ion  of  m i c r o c i r c u i t s ,  SIP-34 
Engine d e s i g n  ( t u r b i n e s ) ,  SIP-45 
Entha lpy  and e n t r o p y ,  SLP-68 
Environmental  phys io logy ,  SIP-42 
Environmental  s t ress ,  SIP-42 
Explos ive  forming, SIP-08 
E x t r u s i o n  (of m e t a l s ) ,  SIP-05 

SIP-37, SIP-52 

F a i l u r e  a n a l y s e s  o f  b e a r i n g s ,  SIP-13 
F a s t e n e r s ,  SIP-07 
F a t i g u e  a n a l y s i s ,  SIP-09 
F i b e r ,  ceramic SIP-0 1 
F i b e r ,  g lass ,  SIP-01 
F i b e r ,  metal ,  SIP-01 
F i b e r  r e i n f o r c e m e n t ,  SIP-01, SIP-19 
k i b e r  manutac ture ,  SLY-UL, S l Y - U 3  
Fi l amen t  winding ,  SIP-01, SIP-19 
Flaw d e t e c t i o n ,  SIP-10 
Flaws,  e f f e c t s  o f ,  SIP-09 
Flowmeters ,  SIP-15, SIP-52 
F l u i d  f low,  SIP-15, SIP-63, SIP-68 
F l u i d  a m p l i f i e r s ,  SIP-15 
F l u i d  l o g i c  sys tems,  SIP-15, SIP-27, SIP-49 
Forming of  metals ,  SIP-08 
F o u r i e r  t r a n s f o r m s ,  SIP-63 
F r a c  tography , SIP-47 
F r i c t i o n  phenomena, SIP-13 
F u e l  a n a l y s i s ,  SIP-15 
F u e l  c e l l s  SIP-60 
Fuels,  hydrocarbon,  SIP-15, SIP-I 8 ,  SIP-45 
F u e l  t e s t i n g ,  SIP-15, SIP-45 
F u n c t i o n a l  a n a l y s i s ,  SIP-63 

Gas Bear ings  ,. SIP-13 
Gas Chromatography, SIP-18 
G a s  lasers ,  SIP-24, SIP-25 
Gates ( c i r c u i t s )  , SIP-27 
Glass f i b e r s ,  SIP-01, SIP-19 
G r a p h i t e ,  SIP-03 
Grcasc, SIP-13 
Gunn d i o d e s ,  SIP-34 
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Hea l th  p h y s i c s ,  SIP-42, SIP-44 
Hea l th  s t a n d a r d s ,  SIP-17, SIP-44 
Heat exchanger ,  SIP-68 
Heat t r a n s f e r ,  SIP-68 
High d e n s i t y  r e c o r d i n g ,  SIP-33 
High-energy forming,  SIP-08 
High speed photography,  SIP-29 
High t empera tu re  a l l o y s ,  SIP-06, SIP-45 
High t empera tu re  c o a t i n g s  SIP-03, SIP-06, SIP-45 
High t empera tu re  metals, SIP-06 
Holography, SIP-70, SIP-24 
Human f a c t o r s  e n g i n e e r i n g ,  SIP-71 
Human performance p r e d i c t i o n ,  SIP-71 
Hybrid c i r c u i t s ,  SIP-34 
Hydrau l i c  s y s  terns, SIP-15, SIP-49 

Incompress ib l e  f low,  SIP-15 
L l l L L l l L L e  D T I L C S ,  L J L L - U J  

In fo rma t ion  t h e o r y ,  SIP-36, SIP-71 
I n f r a - r e d  h e a t  measurement, SIP-28, SIP-21 
I n f r a - r e d  image a n a l y z e r s ,  SIP-28 
I n f r a - r e d  sensors ,  SIP-28, SIP-52 
I n f r a - r e d  s p e c t r a  o f  materials , SIP-28 
I n f r a - r e d  s p e c t r o m e t r y ,  SIP-18, SIP-28 
I n f r a - r e d  t e s t  equipment,  SIP-10, SIP-28 
I n s p e c t i o n  i n s t r u m e n t a t i o n ,  SIP-10 
I n t e g r a l  c a l c u l u s ,  SIP-63 
I n t e r f e r o m e t r y ,  SIP-24 
I s o t o p e  power s o u r c e s ,  SIP-60 

- C. . .  n-rn ,-,7 

J o i n i n g  o f  materials, SIP-07 
J o u r n a l  b e a r i n g s ,  SEP-13 

K l y s t r o n  t u b e ,  SIP-35 

TbPlace  t r a n s  forms , SIP-63 
Laser, SIP-24 , SIP-25 



58 

a 

L a s e r ,  a p p l i c a t i o n s  o f  , SIP-24 
Laser t h e o r y ,  SIP-25 
Laser machining,  SIP-08, SIP-24 
Lase r  photography,  SIP-24, SIP-70 
L a t e n t  h e a t ,  SIP-68 
Leak t e s t i n g ,  SIP-10 
L i f e  s c i e n c e s ,  SIP-42, SIP-43, SIP-44, SIP-71 
L i f e  s u p p o r t  sys tems,  SIP-42 
L i q u e f a c t i o n  o f  gases  , SIP-26 
Liquid  Oxygen (LOX), SIP-26 
L i n e a r  f u n c t i o n s  , SIP-63 
Logic  c i r c u i t s ,  SIP-27, SIP-34 
Low p r c s s u r c s ,  SIP-22, SIP-26 
Low tcmpcra t u r c s ,  SIP-26 
L u b r i c a t i o n ,  SIP-13 

Machining , SIP-08 
Magnet ic  r e c o r d i n g  sys tem,  SIP-33 
Man-machine i n t e r a c t i o n  , SIP-7 1 
I . l d l l u l l l c 3 c L 3  , L l I I - J L  

Maser, SIP-24, SIP-25 
Mass f low r a t e ,  SIP-1S 
Mass spec t romet ry ,  SIP-18 
Material forming,  SIP-08  
Mathematics  , SIP-63 
Matrix a l g e b r a  , SIP-63 
Mechanical  r e c o r d e r s ,  SIP-33 
Medical d i a g n o s i s ,  SIP-43, SIP-44 
Medica l  i n s t r u m e n t a t i o n ,  SIP-43 
Memory u n i t s  ( s m a l i j  , Sip-27 
Metal, m i c r o s t r u c t u r e ,  SIP-04 
Metal r e in fo rcemen t  , SIP-01 
M e t a l l u r g y ,  SIP-04, SIP-05, SIP-06 
Mcta 1 working , SIP-08 
M i c r o c i r c u i t  i n t e r c o n n e c t i o n s ,  SIP-34 
M i c r o e l e c t r o n i c  f a b r i c a t i o n ,  SIP-34 
Micrography , SIP-04 
Microwave equipment,  SIP-35 
Microwave sys tems,  SIP-35 
Microwave t r a n s m i s s i o n  , SIP-35 
Modula t ion ,  SIP-31, SIP-36, SIP-37 
Mono 1 i t h i c  c i r c u i t s  , SIP-34 
Mu1 t i - aud io -v ideo  t a p e  r e c o r d i n g ,  SIP-33 
M u l t i p r o c e s s o r  computer sys t ems ,  SIP-27 

., " T D  r,3 
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N i c k e l ,  SIP-04 
Nicke l  a l l o y s  , SIP-06 
Non-des t ruc t ive  t e s t i n g ,  SIP-10, SIP-07 
Non-Newtonian Flow, SIP-15 , SIP-20 
Numerical a n a l y s i s  , SIP-63 
Numer ica l ly  c o n t r o l l e d  machining,  SIP-08 
Numerical ly  c o n t r o l l e d  machines ,  SIP-27 

O i l ,  SIP-13 
On-l ine computer programs, SIP-40 
O p t i c a l  communications,  SIP-24 
O p t i c a l  r a d a r ,  SIP-24 
O p t i c a l  tes t  equipment ,  SIP-10 
Optimal  c o n t r o l  , SIP-49 
O p t o e l e c t r o n i c  m a t e r i a l s ,  SIP-34 
Organic  semiconductors ,  SIP-34 

Packaging ( e l e c t r o n i c )  , SIP-34 
P a i n t s ,  SIP-11 
P a r t  i a  1 d i  f f e r e n  t i a  1 equa t i o n ,  SIP-63 
P a t t e r n  r e c o g n i t i o n ,  SIP-30 
Phased a r r a y  an tennas  , SIP-36 
Phosphorescent  m a t e r i a l s  , SIP-30 
Pho tog  ra phy , S IP-2 9 
Phn toc raph ic  data p r o c e s s i n g .  SIP-29 
Photographic  i n s t r u m e n t a t i o n ,  SIP-29 
Photomap p roduc t ion ,  SIP-29 
P l a s t i c s ,  SIP-19, SIP-20 
P l a t i n g ,  SIP-07 
Pneumatic s w i t c h i n g  c i r c u i t s ,  SIP-27 
Po 1 1 u t i o n  , S I P - 1 7 
Polymer chemis t ry ,  SIP-20 
Polymers ,  SIP-19, SIP-20 
P o t e n t i o m e t e r s ,  SIP-52 
Powder m e  t a  1 lu rgy  , SIP-05 
Power s o u r c e s  , SIP-60 
P ropaga t ion ,  SIP-36 
P r o t e c t i v e  c o a t i n g s ,  SIP-11 
P r o t e c t i v e  c l o t h i n g ,  SIP-42, SIP-44 
Pyrometry,  SIP-21 

Q-Spoi l ing ,  SIP-25 
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R a d i a t i o n  e f f e c t s  on humans, SIP-44 
R a d i o p r o t e c t i o n  of  humans, SIP-44 
R a d i a t i o n  the rapy ,  SIP-44 
Radio equipment , SIP-37 
Radio t r a n s m i s s i o n ,  SIP-36 
Real t i m e  computcr programs , SIP-40 
Rece ive r s  SIP-37 
Recorders  SIP-33 
Recording s y s  t e m s  , SIP-33 
R e f r a c t o r y  a l l o y s  , SIP-04, SIP-06 
R e f r a c t o r y  m e t a l s ,  SIP-04, SIP-06 
Reinforced materials, SIP-01, SIP-09, SIP-19 
Re in fo rced  p l a s t i c s  , SIP-19 , SIP-01 
R e l i a b i l i t y  i n s p e c t i o n ,  SIP-10, SIP-34 
Resins, SIP-20 
Rheology, SIP-20, SIP-15 
R o l l e r  b e a r i n g s  , SIP-13 
Rubber, SIP-20 

S - 
S a f e t y ,  SIP-17, SIP-44, SIP-71 
S c h l i e r e n  photography, SIP-70 
S e a l s ,  SIP-13, SIP-22 
S e l f - l u b r i c a t i n g  mater ' ia ls  , SIP-13 
Semiconductor f a b r i c a t i o n ,  SIP-34 
Semiconductor l a s e r s ,  SIP-24, SIP-25 
Sens ing  d e v i c e s  , SIP-52 
Servomechanisms , SIP-49 
Shir ' r  regis iers , SIP-27 
S i g n a l  r e c e p t i o n  and p r o c e s s i n g ,  SIP-36 
S i n t e r i n g ,  SIP-05 
S o l a r  c e l l s ,  SIP-60 
S o l i d  l u b r i c a n t s ,  SIP-13 
S o l i d  s t a t e  c i r c u i t s  & components, SIP-34 
S o l i d  s t a t e  d i s p l a y  d c v i c e s  , SIP-30 
S t a b i l i t y  a n a l y s i s ,  SIP-49 
S t a t i s t i c s  , SIP-63 
S t e c l ,  SIP-04 
S t e r i l i z a t i o n ,  SIP-42 
S t r e s s  a n a l y s i s ,  SIP-09, SIP-19 
S t r u c t u r a l  a n a l y s i s ,  SIP-09 
S t r u c t u r a l  element d e s i g n ,  SIP-09 
S t r u c t u r a l  p r o p e r t i e s  o f  materials, SIP-09 
S u p e r c o n d u c t i v i t y ,  SIP-26 
S u r f a c e  p r o p e r t i e s  , SIP-22 
Swi tch ing  c i r c u i t s ,  SIP-27 
Swi tch ing  s y s  tems , SIP-49 
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Tape r e c o r d i n g ,  SIP-33 
Telemetry,  SIP-31 
Temperature measurement , SIP-21, SIP-52 
Temperature c o n t r o l  , SIP-2 1 
T e s t  equipment ,  SIP-10 
T h e o r e t i c a l  mechanics ,  SIP-09 , SIP-63 
Thermal i n s u l a t i o n ,  SIP-03, SIP-06,  SIP20,  SIP-26,  SIP-68 
Thermal s t ress  a n a l y s i s ,  SIP-09, SIP-68 
Thermal t e s t  equipment , SIP-10 , SIP-68 
Thermionic g e n e r a t o r s  , SIP-60 
Thermis ters , SIP-21, SIP-52 
Thermocouples,  SIP-21, SIP-52 
Thermodynamics, SIP-68 
Thermometers , SIP-21 
Thin- f i lm c i r c u j  t f a b r i c a t i o n ,  SIP-34 
Thin- f i lm c r y s  t a  1 growth ,  SIP-02, SIP-34 
T o x i c i t y  s t u d i e s ,  SIP-17 
Transducers  , SIP-52. 
T r a n s c e i v e r s  , SIP-:): 
Trans i s  t o r s  , SIP-34 
Transmis s i o n  ( e l ec t romagne t i c )  , S IP-3 6 
Transmiss i o n  l i n e  d e s i g n  , SIP-36 
T r a v e l l i n g  wave t u b e s ,  SIP-35 
T r i g g e r  c i r c u i t s  , SIP-27 
Turb ines ,  SIP-45 
Turbulence measurement, SIP-15 

Vacuum, SIP-22 
Vacuum pumps, SIP-52 
V e l o c i t y  measurement , SIP-52 
Voids,  e f f e c t s ,  SIP-09 
Voids , t e s t i n g  f o r ,  SIP-10 , SIP-19 

Waste management , SIP-17, SIP-43 
Water p o l l u t i o n ,  SIP-17 
Water p u r i f i c a t i o n ,  SIP-17 
Wear s t u d i e s  , SIP-13 
Welding,  SIP-07 
Weld t e s t i n g ,  SIP-07, SIP-10 
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X-Ray d i f f r a c t i o n ,  SIP-04, SIP-47 
X-Ray t es t  equipmen t ,  SIP-10 
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STANDARD INTEREST PROFILES 

S i n c e  t h e  i n c e p t i o n  of Standard I n t e r e s t  P r o f i l e s  (SIP) i n  November, 
' 1966, t hey  have been wide ly  accep ted  by ARAC member companies and a r e  a n  

impor t an t  pa r t  of  t h e  ARAC program t o  keep  i n d u s t r i a l  s c i e n t i s t s  and eng i -  
n e e r s  c u r r e n t l y  aware of t h e  r e s u l t s  of  government suppor t ed  Research and 
Development. 
r e l e a s e d  government r e p o r t s  grouped i n  areas of  i n t e r e s t  t o  i n d u s t r y .  
ARAC s t a f f  d e f i n e s  t h e  t o p i c  areas and s e l e c t s  r e p o r t s  a p p r o p r i a t e  t o  them. 

About e v e r y  two weeks S I P ' s  p rov ide  a b s t r a c t s  of  r e c e n t l y  
The 

There a re  now a t o t a l  o f  46 Standard I n t e r e s t  P r o f i l e s  a v a i l a b l e .  
cove r  a f u l l  range of  t e c h n o l o g i c a l  s u b j e c t s ,  and we a t  ARAC b e l i e v e  they  
r e p r e s e n t  a good mapping of  the material  i n  o u r  i n f o r m a t i o n  b a s e  which h a s  
been found t o  be o f . g e n e r a 1  i n d u s t r i a l  i n t e r e s t .  Nine new p r o f i l e s  have been 
added . to  t h e  l i s t  beg inn ing  w i t h  Issue 14,  1967 (August 30, 1967).  With t h e  
e x c e p t i o n  of S I P ' s  4 2 ,  4 3  and 4 4 ,  t h o s e  persons who have been r e c e i v i n g  S I P ' s  
w i l l  f i n d  l i t t l e  change 'in them. 
ENGINERRTNC 
a s  t o  make them as  u s e f u l  as p o s s i b l e  t o  t h e  r e c i p i e n t s .  

They 

.One SIP has  been dropped, SIP-23, PLASMA 
ARAC: ~ * 1 + 1 ?  ~ C F + ~ F * L P  t~ r c f L ~ =  :E? ? c - ; c ~ G ~  ~ > , & D S  ~ L U L L L C ~  C . l  bu 

Bes ides  t h i s  b r i e f  d e s c r i p t i o n  o f  t h e  S I P ' s ,  ARAC has a book on them, 
" G U I D E  TO THE STANDARD INTEREST PROFILES", f o r  pe r sons  who wish t o  r ev iew 
i n  d e t a i l  t h e  k ind  of r e p o r t s  that  a r e  a v a i l a b l e  i n  t h e  SIP t o p i c s .  This 
g u i d e  may be q u i t e  h e l p f u l  i n  reviewing government r e p o r t  l i t e r a t u r e  i f  you 
a re  t r y i n g  t o  d e c i d e  whether  i t  w i l l  be of  v a l u e  t o  you, and i f  s o ,  what 
k ind  o f  r e p o r t s  you can e x p e c t  t o  have b rough t  t o  your  a t t e n t i o n .  

L)LQllUULU P e -- 2 - --.I I ~ l t t t ~ e s i  P r v i i i e s  'nave been deveioped w i t h  two c r i t e r i a  i n  
mind. F i r s t ,  t h e  s u b j e c t  areas s e l e c t e d  have been found t o  be of  
i n t e r e s t  t o  s e v e r a l  people  i n  i n d u s t r y .  In  some c a s e s  we have d e t e c t e d  
r emarkab le  commonality i n  t h e  i n t e r e s t s  of d i f f e r e n t  i n d u s t r i e s .  Fo r  
example,  t h e r e  are v e r y  few manufac tu re r s  who do n o t  have someone i n t e r e s t e d  i n  
developments  i n  b e a r i n g s  and l u b r i c a n t s .  Nearly everyone u s e s  them. 

A secnnd c r i t e r i o n  is t h a t  ARAC shou ld  be a b l e  t o  c o n s i s t e n t l y  p r o v i d e  
r e p o r t s  i n  t h e  s u b j e c t  areas o u t l i n e d .  This means t h a t  we e x p e c t  t o  be 
a b l e  t o  p rov ide  5 t o  50 a b s t r a c t s  of r e p o r t s  on the s u b j e c t s  e v e r y  two 
weeks; and ARAC w i l l  p rov ide  r e c i p i e n t s  w i t h  f u l l  c o p i e s  of  t h e  r e p o r t s  
c i t e d  by t h e  N-p re f ixed  a b s t r a c t s .  
any  S t a n d a r d  I n t e r e s t  P r o f i l e  w i l l  c i t e  r e p o r t s  i n  a b roade r  s u b j e c t  area 
t h a n  t h a t  i n  which some r e c i p i e n t s  w i l l  be i n t e r e s t e d .  Conversely,  some 
r e c i p i e n t s  w i l l  f i n d  t ha t  two o r  t h r e e  s t a n d a r d  p r o f i l e s  are  r e q u i r e d  t o  
c o v e r  t h e i r  i n t e r e s t s .  But we expec t  t h a t  many pe r sons  w i l l  f i n d  one o r  
two s t a n d a r d  p r o f i l e s  b o t h  i n t e r e s t i n g  and u s e f u l .  

Because of t h i s  r e p o r t  q u a n t i t y  c r i t e r i o n ,  
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However, i f  your  i n t e r e s t s  a r e  such t h a t  no s e l e c t i o n  of S tanda rd  
I n t e r e s t  P r o f i l e s  is conven ien t  t o  s a t i s f y  them, t h e  S IP  d e s c r i p t i o n s  
may h e l p  you i d e n t i f y  t h e  type of government r e p o r t  i n fo rma t ion  which i s  
a v a i l a b l e  so t h a t  you may des ign  your own Custom I n t e r e s t  P r o f i l e  (CIP). 
These a r e  more expens ive  than  t h e  S I P ' S ,  b u t  t h e  s e r v i c e  is c u s t o m - t a i l o r e d .  
The ARAC s t a f f  can  h e l p  you make a n  o p t i m a l  s e l e c t i o n  of bo th  S tanda rd  
I n t e r e s t  P r o f i l e s  and Custom I n t e r e s t  P r o f i l e s  t o  f i t  your  needs .  

Sample a b s t r a c t s  a r e  enc losed  t o  show t h e  form i n  which they  w i l l  
be mai led  t o  you. I f  i n  r ev iewing  the  a b s t r a c t s  you wish t o  r ead  t h e  f u l l  
t e x t  from t h e  r e p o r t  c i t e d ,  f u l l  cop ie s  of N-pref ixed  r e p o r t s  can be o r d e r e d  
from t h e  American I n s t i t u t e  of Aeronau t i c s  and A s t r o n a u t i c s .  Complete 
i n f o r m a t i o n  on how t o  o r d e r  is inc luded  wi th  each  m a i l i n g  of t h e  a b s t r a c t s .  

Each of t h e  p r o f i l e s  h a s  a S I P  i d e n t i f i c a t i o n  number which can  be  
used i n  o r d e r i n g  t h e  p r o f i l e s  o r  i n  r e f e r e n c i n g  them i n  cor respondence  
w i t h  u s .  Any comments o r  s u g g e s t i o n s  abou t  t h e  S tanda rd  I n t e r e s t  P r o f i l e s  
a r e  welcome. 
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STANDARD INTXREST PROFILES 
T I T X  LIST 

S I P - 0 1  
s IP-  02 
SIP-  0 3  
S IP- 04 
SIP-  05 
SIP-  06 
SIP-  07 
SIP-  08 
SIP-  0 9  
SIP-  10 
SIP-  11 
S I P -  1 3  
SIP-  15 
SIP-  16 
SIP-  1 7  
SIP-  18 
SIP-  1 9  
S I P - 2 0  
S I P - 2 1  

&IP-22  
SIP-  24 
SLP-25 
SIP-  26 
SIP-27  
S I P - 2 8  
S I P - 2 9  
SIP-  30 
SIP-  31 
S I P - 3 3  
s IP-  34 
s IP-  35 
SIP-  36 
S I P -  37 
S I P - 4 0  
S I P - 4 2  
S I P - 4 3  
S IP- 44 
S I P - 4 5  

“S IP-  4 7 
“SIP- 4 9 
‘CS I P -  5 2 
‘:SIP- 60 
;‘r S IP-  6 3 
“iSIP- 68 
“is IP-  70 
“CS IP-  7 1 

INORGAN I C  FIBER TECHNOLOGY 
CRYSTAL GROWTH 
CARBON AND GRAPHITE 
PHYSICAL METALLURGY 
POWDER METALLURGY 
H I G H  TEMPERATURE APPLICATIONS OF METALS 
MATERIALS J O I N I N G  TECHNOLOGY 
MATERIAL FORMING AND M A C H I N I N G  
STRUCTURAL ANALYSIS & MECHANICAL PROPERTIES OF MATERIALS 

CORROSION AND PROTECTIVE COATINGS 
BEARINGS AND LUBRICANTS 
FLUID FLOW 
HYDROCARBON FUELS AND COMBUSTION 

ANALYTICAL CHEMISTRY 
RE I N  FORCED PLASTICS 
POLYMER TECHNOLOGY 
TEMPERATURE MEASUREMENT 
VACUUM TECHNOLOGY 
LASER DEVELOPMENTS 
LASER RESEARCH 
CRYOGENICS AND SUPERCONDUCTORS 
LOGIC CIRCUITS 
INFRARED TECHNOLOGY 
PHOTOGRAPHY 
DISPLAY SYSTEMS 
TELEMETRY 
RECORDING SYSTEMS 
SEMICONDUCTOR DEVICES AND MICROCIRCUIT FABRICATION 
MICROWAVE SYSTEMS 
RADIO ANTENNAS, TRANSMISS I O N  AND PROPAGATION 
RAD I O  C OMMlJN ICATI ON S E QU IPMEN T 
COMPUTER PROGRAMMING 
ENVIRONMENTAL PHYSIOLOGY 
BIOMEDICAL TECHNOLOGY 
NUCLEAR BIOLOGY 
TURBINE TECHNOLOGY 
PHYSICAL CERAMICS 
CONTROL SYSTEMS 
SENSORY DEVICES FOR INSTRUMENTATION 
SPACE - AGE ENERGY S OURCES 
INDUSTRIAL MATHEMATICS 
HEAT TRANSFER 
HOLOGRAPHY 
HUMAN FACTORS ENGINEERING 

NON-DESTRUCTUVE TESTING 

AIR-WATER POLLUTION AND INDUSTRIAL SAFETY 

;: New p r o f i l e s  a v a i l a b l e  A u g u s t  30, 1967 
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DESCRIPTIONS 

SIP-01 INORGANIC FIBER TECHNOLOGY. A l l  t y p e s  of  m e t a l l i c ,  ce ramic  o r  
g l a s s  f i b e r s .  Most a p p l i c a t i o n s  a r e  i n  r e i n f o r c e m e n t  of  p l a s t i c s ,  ce ramics  
o r  m e t a l s .  Development and product ion of f i b e r s .  Theory and t e s t i n g .  

SIP-02 CRYSTAL GROWTH. A l l  forms of  c r y s t a l  growth. S p e c i f i c  t e c h n i q u e s ,  
such a s  Vernue i l  o r  C z o c h r a l s k i .  Mechanisms of c r y s t a l l i n e  growth, b o t h  
s i n g l e  c r y s t a l s  and t h i n  f i l m s .  

SIP-03 CARBON AND GRAPHITE. P roduc t ion  and a p p l i c a t i o n  of  carbon and 
g r a p h i t e  materials,  w i t h  emphasis on s t r u c t u r a l  a p p l i c a t i o n s ,  many of them 
f o r  h i g h  t empera tu re  i n s u l a t i o n  and parts.  

SIP-04 PHYSICAL METALLURGY. C r y s t a l l i n e  s t r u c t u r e  o f  m e t a l s ,  s o l i d  s o l u t i o n s ,  
p r e c i p i t a t e s ,  d i f f u s i o n ,  a tomic  s t r u c t u r e ,  d i s l o c a t i o n s ,  c l e a v a g e ,  harden-  
i n g  and phase t r a n s f o r m a t i o n s .  Methods of  a n a l y s i s  such  as e l e c t r o n  micro- 
s copy ,  X-ray d i f f r a c t i o n ,  f r a c t o g r a p h y ,  microscopy,  e t c h a n t s  and sample 
p re pa ra t i o n .  

SIP-05 POWDER METALLURGY. Forming, p r e s s i n g ,  s i n t e r i n g ,  compacting, and 
e x t r u d i n g  of  p r o d u c t s  made from powdered m e t a l s .  S u r f a c e  p r e p a r a t i o n  of  
t h e  powders and e x t r a c t i o n  of powders from o r e s .  A l so  phases  and phase 
changes i n  powdered m e t a l s .  

1 +.. 
S L Y - U O  H L b H  i c r i r E & i u i Z  HFFLiCHiiGiiS GF iGiALS.  i V i e L a i s  atiu ~ L L V Y ~  w i L i i  

u s e f u l  p r o p e r t i e s  i n  t h e  1000° - 3000°F r ange ,  o f t e n  c a l l e d  r e f r a c t o r y  metals. 
Most a r t i c l e s  a r e  a p p l i c a t i o n s ,  f o r  example c l a d d i n g  o r  p l a t i n g  f o r  h i g h  
t e m p e r a t u r e  p r o t e c t i o n  of s u b s t r a t e  m e t a l s  ( a s  is done f o r  t u r b i n e  b l a d e s ) .  

SIP-07 MATERIALS J O I N I N G  TECHNOLOGY, J o i n i n g  of  me ta l l i c  materials by 
w e l d i n g ,  b r a z i n g ,  s o l d e r i n g ,  f a s t e n e r s ,  o r  s t r u c t u r a l  a d h e s i v e s .  A few 
r e p o r t s  on a d h e s i o n  of c o a t i n g s  o r  p l a t i n g s  t o  s u b s t r a t e s .  A few a r t i c l e s  
on j o i n i n g  n o n - m e t a l l i c s .  

SIP-08 MATERIAL FORMING AND MACHINING. Chemical m i l l i n g ,  e l e c t r i c  d i s c h a r g e  
machining,  u l t r a s o n i c  d r i l l i n g  and c u t t i n g ,  laser machining,  l a t h e  o p e r a t i o n s  
and e l e c t r o n  beam machining.  Forming t e c h n i q u e s :  e x p l o s i v e  forming,  
magne t i c  forming,  e l e c t r o d e p o s i t i o n ,  and e l e c t r o c h e m i c a l  forming, i m p a c t  
ex t r u s  i o n  , f o r g i n g  . Numerical c o n t r o l .  

SIP-09 STRUCTURAL ANALYSIS AND MECHANICAL PROPERTIES OF MATERIALS. F a t i g u e  
a n a l y s i s ,  c r a c k  p r o p a g a t i o n ,  mechanical and the rma l  stress a n a l y s i s ,  s t r u c -  
t u r a l  e lement  d e s i g n ,  and t h e  e f f e c t  o f  geometry,  f l a w s  and d e f e c t s  on 
s t r u c t u r a l  p r o p e r t i e s .  New m a t e r i a l s  and t h e i r  p r o p e r t i e s  a p p l i c a b l e  t o  
s t r u c t u r a l  d e s i g n .  Both m e t a l l i c  and n o n - m e t a l l i c  m a t e r i a l s .  

S I P -  10 NON-DESTK1JCTIVE TESTING. I n s p e c t i o n  of ma te r i a l s  f o r  v o i d s  and 
f l a w s ,  weld t e s t i n g  and s t r e s s  a n a l y s i s .  T e s t i n g  o f  e l e c t r o n i c  c i r c u i t s  
f o r  p h y s i c a l  f l a w s  ( h o t  j u n c t i o n  d e t e c t i o n  by i n f r a r e d  m o n i t o r s ,  e t c . )  
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S I P -  11 CORROSION AND PROTECTIVE COATINGS. A l l  forms of  m e t a l l i c  corrosion: 
g a l v a n i c  c o r r o s i o n ,  chemical  c o r r o s i o n ,  s t ress  c o r r o s i o n ,  e t c .  C o r r o s i o n  
d e t e c t i o n  and measurement. M a t e r i a l s  t e s t i n g  f o r  c o r r o s i o n  r e s i s t a n c e .  
Most p r o t e c t i v e  measures i n v o l v e  c o a t i n g s .  Non-metal l ic  c o a t i n g s ,  both of 
tlie o r g a n i c  and i n o r g a n i c  v a r i e t y .  Methods o f  a p p l i c a t i o n s  , t e c h n i q u e s  
o f  t h i c k n e s s  measurement,  and a p p l i e d  p a i n t  or Loating c h e m i s t r y .  

SIP-13 BEARINGS ANI> LUBRICANTS. Design, t e s t i n g  and l u b r i c a t i o n  o f  
b e a r i n g s :  g a s  b e a r i n g s ,  r o l l e r  and b a l l  b e a r i n g s ,  j o u r n a l  b e a r i n g s  and 
s l e e v e  b e a r i n g s .  Wear o r  c o r r o s i o n  e f f e c t s ,  f a t i g u e  e f f e c t s ,  v i b r a t i o n  
e f f e c t s ,  and s t r e s s  a n a l y s i s .  A l l  k i n d s  of  l u b r i c a n t s  and methods of 
l u b r i c a t i o n ,  i n c l u d i n g  s e l f - l u b r i c a t i n g  m a t e r i a l s .  P r o p e r t i e s ,  t e s t i n g ,  
o r  a p p l i c a t i o n s  of s o l i d  l u b r i c a n t s ,  g r e a s e s ,  o r  o i l s .  E f f e c t s  of  l u b r i c a n t s  
on mater ia ls .  

SIP-15 FLUID FLOW. Subsonic  f low,  o m i t t i n g  s u p e r s o n i c  f low r e p o r t s  and 
s t r i c t l y  a i r c r a f t - o r i e n t e d  s t u d i e s .  Both gaseous and l i q u i d  f low and 
o c c a s i o n a l l y  two-phase flow. Hydrau l i c  system f low,  f l u i d s  w i t h  i n t e r e s t i n g  
r h e o l o g i c a l  p r o p e r t i e s ,  f l u i d  l o g i c  d e v i c e s ,  and t h e  e f f e c t s  of v a l v e s  
and r e s t r i c t i o n s .  

- SIP- 16  HYDROCARBON FUELS AND COMBUSTION. Hydrocarbon- type  f u e l s  and t h e i r  
combust ion.  Fue l  composi t ion and b l e n d i n g ;  s t o r a g e  p r o p e r t i e s ;  c o n t a m i n a t i o n ,  
sometimes by microorganisms;  f l o w  p r o p e r t i e s ;  combust ion;  and a n a l y s i s  of 
combustion p roduc t s  from a i r  b r e a t h i n g  e n g i n e s .  

S I P -  1 7  AIR-WATEK P'OLLU'I'LON, ANU LNUUS'I 'KIAL bAPC'I'Y. Yo11uKlon s c u a l e s  of 
i n d u s t r i a l  complexes ( l i m i t e d  number). Other  r e p o r t s  r e l e v a n t  t o  i n d u s t r i a l  
p o l l u t i o n  problems a re  s e l e c t e d  from s t u d i e s  of  s p a c e  c a b i n  a tmosphe res ,  
a s t r o n a u t  d r i n k i n g  w a t e r  sys t ems ,  a i r  and water f i l t r a t i o n ,  c l e a n  room 
m a n u f a c t u r i n g  env i ronmen t s ,  and t o x i c o l o g i c a l  t e s t i n g .  S a f e t y  and h e a l t h  
h a z a r d s  f o r  t e c h n i c i a n s .  

SIP-18 ANALYTICAL CHEMISTRY. Methods of  chemical  a n a l y s i s :  s p e c t r o s c o p y ,  
NMR, ESR, n u c l e a r  a c t i v a t i o n  a n a l y s i s ,  chromatography, t i t r a t i o n ,  c o l o r i -  
m e t r y ,  po la rog raphy .  A n a l y s i s  f o r  trace con taminen t s ,  gaseous i m p u r i t i e s ,  
o r  compos i t ion  of mater ia ls  (sometimes m e t e o r i t e s ) .  Novel chemica l  sampling 
d e v i c e s  and t e c h n i q u e s .  S e l e c t i o n s  a r e  f o r  t h e  a n a l y t i c a l  chemis t .  

SIP-19 RETIINFORCED PLASTICS. A l l  a s p c c t s  of  r e i n f o r c e d  p l a s t i c s :  p r e p a r a t i o q  
t e s t i n g ,  s t ress  a n a l y s i s ,  env i ronmen ta l  c o m p a t i b i l i t y ,  and a p p l i c a t i o n s .  
F i b e r  r e i n f o r c e m e n t ,  f i l a m e n t  winding,  and l a m i n a t i o n  t o  form composi te  
m a  t e r i a  Is. 

S I P - 2 0  POLYMER TECHNOLOGY. A l l  a s p e c t s  of  polymer t echno logy  n o t  covered 
by S IP-19 ,  REINFORCED PLASTICS. A p p l i c a t i o n  of  polymers a s  a d h e s i v e s ,  
c o a t i n g s ,  membranes, s t r u c t u r a l  components, d i e l e c t r i c s ,  e t c .  S p e c i f i c a t i o n  
and t e s t i n g  of  polymers.  Po lymer i za t ion  - by a l l  methods i n c l u d i n g  r a d i a t i o n -  
i n d u c e d ,  r h e o l o g i c a l  s t u d i e s ,  and polymer p r o p e r t i e s .  

S I P - 2 1  TEMPERATURE MEASUREMENT. Techniques and d e v i c e s  f o r  t e m p e r a t u r e  
measurement:  p r o b e s ,  thermocouples,'thermistors, pyrometers .  Extreme 
t e m p e r a t u r e s  a r e  more f r e q u e n t l y  ana lyzed .  E r r o r s  i n  measurement and problems 
o f  d a t a  a c q u i s i t i o n  under  d i f f i c u l t  c o n d i t i o n s .  
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SIP-22 VACUUM TECHNOLOGY. Equipment and m a t e r i a l s  used i n  vacuum work: 
pumps , s w i t c h e s  , seals , gauges , and l i b r i c a n t s ,  Su r face  p r o p e r t i e s  and 
o t h e r  p r o p e r t i e s  of m a t e r i a l s  i n  vacuum. 

S I P - 2 4  LASER DEVELOPMENTS. A p p l i c a t i o n s  of l a s e r s :  communications, 
d a t a  p r o c e s s i n g ,  d i s p l a y s ,  d i s t a n c e  measurement , i n t e r f e r o m e t r y ,  machin ing ,  
p r o c e s s i n g ,  o p t i c a l  r a d a r ,  o p t i c a l  t e s t i n g ,  s u r g e r y ,  probes and d i a g n o s t i c  
i n s t r u m e n t a t i o n ,  v e l o c i t y  measurement, weapons e f f e c t s  and o t h e r s .  High- 
l i g h t s  of advances  i n  l a s e r  technology,  s u r v e y s ,  s t a t e - o f - t h e - a r t  r e p o r t s  
and b i b l i o g r a p h i e s  . 
SIP-25 LASER RESEARCH. Together  wi th  SIP-24, t h i s  p r o f i l e  forms a n  
e x h a u s t i v e  coverage  of t h e  r e p o r t s  on l a s e r s .  T e c h n i c a l i t i e s  of l a s e r  
t h e o r y  and p r a c t i c e :  t h e o r e t i c a l  models and p r e d i c t i o n s  of s p e c i f i c  
l a s e r  a c t i o n s ;  p r e d i c t i o n s  of o p t i c a l  e f f e c t s ,  Q-spo i l ing  t e c h n i q u e s ,  
p o p u l a t i o n  i n v e r s i o n ,  f requency  modes, e f f i c i e n c i e s ,  c h a r a c t e r i s t i c s  
of r u b i e s  and o t h e r  c r y s t a l s ,  c h a r a c t e r i s t i c s  of g a s e s  used ,  s e l e c t i o n  of 
d o p a n t s ,  t he rma l  d i s t o r t i o n ,  rod p r e p a r a t i o n ,  e t c .  

SIP- 27 LOGIC CIRCUITS, E leck ron ic  computa t ion  and c o n t r o l  d e v i c e s  : 
g a t e s ,  m u l t i p l i e r s ,  a d d e r s ,  b i - s t a b l e  c i r c u i t s ,  t r i g g e r  c i r c u i t s ,  m u l t i -  
v i b r a t o r s ,  c o u n t e r s ,  c l o c k s ,  and t h i n  f i l m  o r  s o l i d  s t a t e  components 
used. Many a p p l i c a t i o n s  a r e  f o r  computers ,  b u t  a l s o  m i s c e l l a n e o u s  
c o n t r o l  o r  mon i to r ing  sys tems.  

S I P - 2 8  INFRARED TECHNOLOGY. I n s t r u m e n t a t i o n  employing r a d i a t i o n  i n  
t h e  i n f r a r e d  r anee .  Transmiss ion  of i n f r a r e d  r a d i a t i o n ,  i t s  d e t e c t i o n ,  
o r  t h e  a b s o r p t i o n / r e f l e c t i o n  s p e c t r a  o f  v a r i o u s  materials,  thermography,  
s p e c t r o s c o p y ,  t empera tu re  measurement, n o n - d e s t r u c t i v e  t e s t  equipment ,  
and photography.  

S IP-29  PHOTOGRAPHY. A l l  t ypes  of  cameras and photography:  h igh - speed  
a p p l i c a t i o n s ,  o s c i l l o s c o p e  cameras,  i n f r a r e d  and o t h e r  n o n - v i s i b l e  
s p e c t r a  methods,  movies a s  w e l l  a s  s t i l l  p i c t u r e s ,  image fo rma t ion ,  
image r e s o l u t i o n ,  f i l m s ,  l e n s  sys tems,  s h u t t e r s  and camera c o n s t r u c t i o n .  

S IP-30  DISPLAY SYSTEMS, Cathode ray t u b e s  t o  d i s p l a y  i n f o r m a t i o n ,  man- 
machine i n t e r a c t i o n ,  image format ion  and enhancement, p a t t e r n  r e c o g n i t i o n ,  
c o l o r  d i s c r i m i n a t i o n ,  image p r o c e s s i n g ,  l a s e r  w r i t i n g ,  d i s p l a y  sys tem 
i n p u t / o u t p u t  modes, and s p e c i f i c  a p p l i c a t i o n s .  E l e c t r o l u m i n e s c e n t  mat- 
e r i a l s .  Non-CRT sys tems u s u a l l y  d i s c u s s  d a t a  p r i n t i n g ,  xe rography ,  f i b e r  
o p t i c s ,  e l e c t r o n  o p t i c s ,  o r  v a r i o u s  t e c h n i q u e s  f o r  p r o j e c t i o n  of m a p s  
from a e r i a l  photographs .  

SIP-31  TELEMETRY. T ransmiss ion  of d a t a  from i n a c c e s s i b l e  l o c a t i o n s .  
T ransmiss ion  of v o i c e  communications o r  v e r b a l  i n f o r m a t i o n  i s  s u p p r e s s e d .  
Telemetry of d a t a  f o r  i n d u s t r i a l  pu rposes ,  t e l e m e t r y  of moni tored  b i o l o g i -  
c a l  d a t a ,  and t e l e m e t r y  of s p a c e c r a f t  n a v i g a t i o n a l  and e x p e r i m e n t a l  
d a t a .  Data coding  and decoding. 

S I P - 3 3  RECORDING SYSTEMS. A l l  t ypes  of r e c o r d i n g  sys t ems :  a u d i o ,  v i d e o  
and g r a p h i c .  S t o r a g e  of d a t a  r a t h e r  t han  v o i c e  communications. Magnet ic  

~~ 

r e c o r d i n g  equipment ,  mechanica l  o r  r o l l - c h a r t  r e c o r d e r s ,  d e s i g n  and 
c o n s t r u c t i o n  of r e c o r d i n g  equipment and a p p l i c a t i o n s .  
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SIP- 34 SEMICONDUCTOR D E V I C E S  AND MICROCIRCUIT FABRICATION. M i n i a t u r i z e d  
and i n t e g r a t e d  a c t i v e  c i r c u i t  e l emen t s :  c i r c u i t  and component f a b r i c a t i o n ,  
e n c a p s u l a t i o n ,  packaging,  t e s t i n g ,  and h i g h l i g h t s  i n  R & D on semiconductor  
mater ia l s .  Devices  d i s c u s s e d :  i n t e g r a t e d  c i r c u i t s ,  m o n o l i t h i c  c i r c u i t s ;  
h y b r i d  c i r c u i t s  ( i . e .  a l l  t y p e s  of  m i c r o c i r c u i t s ) ;  t r a n s i s t o r s ,  d i o d e s ;  
r e c t i f i e r s ;  t h i n  f i l m  d e v i c e s ;  e l e c t r o l u m i n e s c e n t  semiconductor  d e v i c e s  
(but  n o t  l a s e r s  and m a s e r s ) ,  and f a b r i c a t i o n  of l o g i c  c i r c u i t s .  

S I P - 3 5  MICROWAVE SYSTEMS. Networks , t r a n s m i s s i o n  and r e c e p t i o n ,  i n t e r -  
i e r e n c c  and s h i e l d i n g ,  a n t e n n a s ,  r e l a y  sys t ems ,  t e l ephone  sys t ems ,  c i r c u i t  
d c s i g n  nucl components. A p p l i c a t i o n s  i n c l u d e  r a d a r  ( l i m i t e d  amount).  

SIP-36 R A D I O  ANTENNAS, TRANSMISSION AND PROPAGATION. All wave l e n g t h s  of 
t r a n s m i s s i o n  e x c e p t  microwave: a t t e n u a t i o n ,  n o i s e ,  r e f l e c t i o n ,  a n t e n n a  
d e s i g n ,  r e f r a c t i o n ,  i n f o r m a t i o n  t h e o r y ,  s i g n a l  r e c e p t i o n  and r e l a t e d  
t o p i c s .  

SIP-37 RADIO COMMUNICATION EQUIPMENT. Components of r .  f .  systems a re  
emphasized: m i x e r s ,  t r a n s c e i v e r s ,  t r a n s p o n d e r s ,  r e c e i v e r s ,  a m p l i f i e r s ,  
m o d u l a t o r s ,  demodu la to r s ,  m u l t i v i b r a t o r  sys t ems .  

SIP-40 COMPUTER PROGRAMS. An expans ion  o€  t h e  same p r o f i l e  t h a t  ARAC u s e s  
t o  s e l e c t  a b s t r a c t s  f o r  i n c l u s i o n  w i t h  o u r  monthly m a i l i n g  of  t h e  Computer 
I n f o r m a t i o n  S e r v i c e :  computer t e c h n i q u e s  and programs, programming sys t ems ,  
h y b r i d  and d i g i t a l  computat ion,  a l g o r i t h m s  , s p e c i a l  languages , computer 
l i n k e d  d i s p l a y s ,  110 r o u t i n e s ,  d a t a  e d i t i n g  and p r o c e s s i n g ,  e t c .  

SIP-42 ENVIRONMENTAL ~~ PHYSIOLOGY. R e a c t i o n s  o €  organisms t o  env i ronmen ta l  
c o n d i t i o n s :  r e a c t i o n s  and a d a p t a t i o n  t o  s t ress ,  decompression s i c k n e s s ,  
i n c r e a s e d  o r  d e c r e a s e d  oxygen environment ,  w e i g h t l e s s n e s s ,  and non-normal 
a tmosphe res .  P r e p a r a t i o n  of  man f o r  unusua l  environments .  

SIP-43 BIOMEDICAL TECHNOLOGY. B i o e l e c t r o n i c s  , b i o t e l e m e t r y ,  m o n i t o r i n g  
o f  b i o l o g i c a l  f u n c t i o n s ,  p r o s t h e t i c  d e v i c e s ,  mic roscop ic  s t u d i e s  of  
o rgan i sms ,  b i o s i m u l a t i o n ,  models of b i o l o g i c a l  sys t ems ,  computer a n a l y s i s  
of  b i o s y s t e m s ,  waste and waste management. An equipment and i n s t r u m e n t  
o r i e n t e d  p r o f i l e .  

SIP-44 NUCLEAR BIOLOGY. E f f e c t s  of r a d i a t i o n  on b i o l o g i c a l  t i s s u e ,  r a d i o -  
p r o t e c t i v e  a g e n t s ,  r a d i o l o g i c a l  d i a g n o s i s ,  r a d i a t i o n  t h e r a p y ,  i s o t o p e  a n a l y s e s .  
S a f e t y  o f  humans i n  t h e  p re sence  of n e u t r o n ,  l a s e r  o r  microwave r a d i a t i o n .  

SIP-45 TURBINE TECHNOLOGY. A l l  r e p o r t s  d e a l i n g  e x p l i c i t l y  w i t h  t u r b i n e s :  
a x i a l  compresso r s ,  f u e l s  u s e d ,  c o r r o s i o n ,  r e g e n e r a t o r s ,  s t r e s s ,  b l a d e  d e s i g n ,  
v i b r a t i o n ,  a c o u s t i c s ,  m a t e r i a l s ,  and t e s t i n g .  

SIP-47 PHYSICAL CERAMICS. C r y s t a l l i n e  s t r u c t u r e ,  s t r u c t u r a l  d e f e c t s ,  
d i s l o c a t i o n s ,  f r a c t u r e s ,  c r a c k s ,  e t c .  A n a l y s i s  t e c h n i q u e s :  e l e c t r o n  
mic roscopy ,  X-ray d i f f r a c t i o n ,  f r a c t o g r a p h y ,  pe t rog raphy .  P h y s i c a l  p r o p e r t i e s .  

SIP-49 CONTROL SYSTEMS. Dcsign and u s e  of c o n t r o l  sys t ems :  a d a p t i v e  c o n t r o l ,  
s t a b i l i t y  a n a l y s i s  , o p t i m i z i n g  of sys t ems ,  h y d r a u l i c  systems , e l e c t r o h y d r a u l i c  
s y s t e m s ,  f l u i d  a m p l i f i c a t i o n ,  s w i t c h i n g  sys t ems ,  and a p p l i c a t i o n s  o f  
c o n t r o l  sys t ems .  
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SIP-52 SENSORY DEVICES FOR IliSTRUMENTATION. Devices  used t o  d e t e c t ,  o b s e r v e  
o r  measure a p h y s i c a l  p r o p e r t y :  t r a n s d u c e r s ,  thermocouples ,  p o t e n t i o m e t e r s ,  
f o r c e  b a l a n c e  a c c e l e r o m e t e r s ,  e t c .  Measurement o f  a l l  t y p e s  of  p h y s i c a l  
p r o p e r t i e s  o r  q u a n t i t i e s .  

SIP-60 SPACE-AGE ENERGY SOURCES. New t y p e s  of  ene rgy  s o u r c e s :  F u e l  c e l l s ,  
b a t t e r i e s ,  s o l a r  c e l l s ,  n u c l e a r  power s o u r c e s ,  t h e r m i o n i c  g e n e r a t o r s ,  d i r e c t  
c o n v e r s i o n  of n u c l e a r  o r  t he rma l  enefgy t o  e l e c t r i c i t y .  

SIP-63 INDUSTRIAL MATHEMATICS. Applied mathematics  n o t  i n c l u d i n g  t ha t  
s p e c i f i c  t o  Opera t ions  Research;  d i f f e r e n t i a l  e q u a t i o n s ,  a p p l i e d  complex 
v a r i a b l e s ,  mathematical s t a t i s t i c s ,  f u n c t i o n a l  a n a l y s i s ,  ma themat i ca l  
mode l ing ,  and numer i ca l  a n a l y s i s .  A p p l i c a t i o n s  a re  t o  e n g i n e e r i n g  and 
p h y s i c a l  s c i e n c e s .  

SIP-68 HEAT-TRANSFER. Conduct ion,  c o n v e c t i o n  and r a d i a t i o n ,  h e a t  t r a n s f e r  
c o e f f i c i e n t s ,  e n t h a l p y ,  e n t r o p y ,  thermal  e f f e c t s  on h e a t  exchanger  m a t e r i a l s .  
Heat t r a n s f e r  i n  f l u i d  f low,  a n a l y s i s  of  h e a t  t r a n s f e r ,  measurement of  heat  
f l u x ,  and methods f o r  h e a t  f l ow c a l c u l a t i o n s .  

- SIP-70  HOLOGRAPHY. A p p l i c a t i o n s  and s t a t e - o f - t h e - a r t  i n  t h i s  new f i e l d :  
Imaging, f i l t e r i n g ,  r e s o l u t i o n ,  a b e r a t i o n ,  cohe rence  e f f e c t s ,  r a y  t r a c i n g ,  
m a g n i f i c a t i o n ,  and r e c o n s t r u c t i o n .  A p p l i c a t i o n s :  i n t e r f e r o m e t r y ,  v i b r a t i o n  
a n a l y s i s ,  f l o w  a n a l y s i s ,  and plasma d i a g n o s t i c s .  

S I P - 7 1  HUMAN FACTORS ENGINEERING. Emphasis is on e n g i n e e r i n g  d e s i g n  t o  
f i t  t h e  Dhvs ica l  and p s v c h o l o e i c a l  c a p a h i l i t i e q  nf  m s n  Man-marhinp i n e o v -  
a c t i o n ,  p r e d i c t i o n  o f  human performance,  human re sponse  i n  a c o n t r o l  sys t em,  
e tc .  
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A b l a t i v e  mater ia ls ,  SIP-20 
Acce le romete r s  , SIP-52 
Adapt ive c o n t r o l ,  SIP-49 
Adders ( c i r c u i t s ) ,  SIP-27 
Adhesion, SIP-07 
Adhes ives ,  SIP-07, SIP-19, SIP-20 
Adhesive t e s t i n g ,  SIP-07, SIP-10 
A i r  p o l l u t i o n ,  SIP-17 
A i r  s ampl ing ,  SIP- 17 

Aluminum, SIP-04 
Analog- t o - d i g i t a l  conver- 

I 
A l l o y s  , SIP-04 , SIP-06 

s i o n ,  SIP-27 

I A n a l y t i c a l  c h e m i s t r y ,  SIP-18 
Antennas , SIP- 36 

Atomic s t r u c t u r e  o f  metals ,  

Automatic Data P r o c e s s i n g ,  

~ Antenna d e s i g n ,  SIP-36 

S IP- 04 

I SIP-40 

B 

Batteries , SIP-60 
Bea r ings  , SIP- 13 
B i o e l e c t r o n i c s  , SIP-43 
B i o e n g i n e e r i n g ,  SIP-43 
B i o l o g i c a l  c o n t a m i n a t i o n ,  SIP- 17 , 

B i o p h y s i c s  , SIP-43 
Bios imula t i o n  , S IP-4 3 
Ber).dFr?~ 0 of  materials,  SIP-07 ' 

Bond t e s t i n g ,  SIP-07 
Boundary l a y e r  f low,  SIP- 15  
B r a z i n g ,  SIP-07 
Brazed j o i n t  t e s t i n g ,  SIP-07, 

SIP- 10 

SIP-42 * 
C - 

C a l i b r a t i o n  of  i n s t r u m e n t s ,  

Cameras, SIP-29 
C a r b i d e s  , SIP-03 
Carbon , SIP- 03  
Cathode r a y  t u b e s ,  SIP-30 
Ceramics , SIP-47 
Ceramic c o a t i n g s ,  SIP-06 
Cermets, SIP-08,  SIP-04,  SIP-47 
Chemica 1 a n a l y s i s  , SIP- 18 

SIP-52 

Chromatography, SIP-18 
C ladd ings ,  SIP-06, SIP-11 
Clean room techno logy ,  SIP-17 
Cleavage i n  c r y s t a l l i n e  m a t e r i a l s  , 

Coa t ings  , I n o r g a n i c  , SIP- 11 
C o a t i n g s ,  Organ ic ,  SIP-11, SIP-20 
C o a t i n g s ,  P r o t e c t i v e ,  SIP-11 
Combust i o n  , SIP- 16 , SIP-45 
Compaction of powder, SIP-05 
Complex v a r i a b l e s ,  SIP-63 
Composite m a t e r i a l s ,  SIP-19 
Compressible  f low,  SIP- 15 
Compressors,  SIP-45 
Computer a i d e d  d e s i g n ,  SIP-40 
Computer c i r c u i t s ,  SIP-27 
Computer d a t a  d i s p l a y s ,  SIP-30, 

Computer d r i v e n  d i s p l a y s ,  SIP-30, SIP- 

Computer i n p u t / o u t p u t  r o u t i n e s ,  

Computer l anguages ,  SIP-40 
Computer programs , s Lr-46 
C o n t r o l  sys t ems ,  SIP-49,  SIP-71 
C o r r o s i o n ,  SIP-11, SIP-06 
Crack p r o p a g a t i o n ,  SIP-09, SIP-11 
C r e e p ,  SIP-09, SIP-47 
Cryogenics  , SIP-26 
C r y s t a l  growth , SIP- 02 , SIP- 03 
C r y s t a l  s t r u c t u r e ,  SIP-03, SIP-04,  

SIP-47 

SIP-40 

40 

SIP-40 

SIP-47 

D - 
Data m o n i t o r i n g ,  SIP-31 
Decompression s i c k n e s s ,  SIP-42 
Demodulation , SIP- 31 , SIP- 36 , SIP- 37 
D e p o s i t i o n  of p r o t e c t i v e  c o a t i n g s ,  

D e p o s i t i o n  of t h i n  f i l m s ,  SIP-02,  

Design,  s t r u c t u r a l ,  SIP-09 
D i f f e r e n t i a l  e q u a t i o n s ,  SIP-63 
D i f f u s i o n  pumps, SIP-22, SIP-26 
D i g i t a l  r e c o r d i n g  t e c h n i q u e s ,  SIP- 33 
Direct- conve r s  i o n  e l e c t r i c i t y  

D i s l o c a t i o n s  i n  c r v s t a l l i n e  mater ia ls ,  

D i s p l a y  systems and a p p l i c a t i o n s ,  

SIP- 11 

s IP- 34 

g e n e r a t i o n ,  SIP-60 

SIT-04 , SIT-4: 

SIP-30,  SIP-71 
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c i s p l a y  symbol l e g i b i l i t y ,  SIP-30 

Doping (of  s emiconduc to r s ) ,  SIP-34 
Doping (of  laser r o d s ) ,  SIP-25 
Eosimetry ( r a d i a t i o n ) ,  SIP-44 

SIP-71 
F u e l s ,  hydrocarbon,  SIP-15, SIP-18, 

F u e l  t e s t i n g ,  SIP-15, SIP-45 
F u n c t i o n a l  a n a l y s i s ,  SIP-63 

SIP-45 

G - 

Eddy c u r r e n t  t e s t i n g ,  SIP-10 
E l e c t r o h y d r a u l i c  sys t ems ,  SIP-49 
E l e c t r o n  microscopy,  SIP-04, SIP-47 
E l e c t r o n  s p i n  resonance , SIP- 18 
E l e c t o n i c  s e n s o r s ,  SIP-52 
E l e c t r o n i c s ,  SIP-27, SIP-30, SIP-31 

SIP-33, SIP-34, SIP-35,  SIP-37, 
S I P -  52 

s IP- 34 
E n c a p s u l a t i o n  of  m i c r o c i r c u i t s ,  

Engine d e s i g n  ( t u r b i n e s ) ,  SIP-45 
Enthalpy and e n t r o p y ,  SIP-68 
Environmental  physiology , SIP-42 
Environmental  s tress,  SIP-42 
Exp los ive  forming,  SIP-08 
E x t r u s i o n  (of  m e t a l s )  , SIP-05 

F - 
F a i l u r e  a n a l y s e s  of  b e a r i n g s ,  

F a s t e n e r s ,  SIP-07 
F a t i g u e  a n a l y s i s ,  SIP-09 
F i b e r ,  c e r a m i c ,  SIP-01 
F i b e r ,  g l a s s ,  S I P - 0 1  
F i b e r ,  m e t a l ,  SIP-01 
F, iber  r e i n f o r c e m e n t ,  SIP-01, 

F i b e r  manufac tu re ,  SIP-01, SIP-19 
F i l a m e n t  winding,  S IP-01 ,  SIP-19 
Flaw d e t e c t i o n ,  SIP-10 
F laws ,  e f f e c t s  o f ,  SIP-09 
Flowmeters ,  SIP-15, SIP-52 
F l u i d  f low,  SIP-15,  SIP-63, SIP-68 
F l u i d  a m p l i f i e r s  , SIP- 15  
F l u i d  l o g i c  sys t ems ,  SIP-15, SIP-27, 

Forming of  meta ls ,  SIP-08 
F o u r i e r  t r a n s f o r m s ,  SIP-63 
F r a c t o g r a p h y ,  SIP-47 
F r i c t i o n  phenomena, SIP-13 
F u e l  a n a l y s i s  , SIP- 15  
F u e l  c e l l s ,  SIP-60  

SIP- 13 

SIP- 19  

SIP-49 

Gas 
Gas 
Gas 

Bea r ings  , SIP- 13 
Chromatography, SIP- 18 
lasers ,  SIP-24, SIP-25 

Gates ( c i r c u i t s )  , SIP-27 
Glass f i b e r s ,  SIP-01, SIP-19 
G r a p h i t e  , SIP-03 
Grease , SIP- 13 
Gunn d i o d e s ,  SIP-34 

H - 
Hea l th  p h y s i c s  , SIP-42, SIP-44 
H e a l t h  s t a n d a r d s ,  SIP-17, SIP-44 
Heat exchanger  , SIP- 68 
Heat t r a n s f e r ,  SIP-68 
High d e n s i t y  r e c o r d i n g ,  SIP-33 
High-energy forming,  SIP-08 
High speed photography,  SIP-29 
High t e m p e r a t u r e  a l l o y s ,  SIP-06,  SIP-45 
High t e m p e r a t u r e  c o a t i n g s ,  SIP-O3,SIP-O6 

High t empera tu re  metals, SIP-06 
Holography, SIP-70, SIP-24 
Human f a c t o r s  e n g i n e e r i n g ,  SIP-71 
Human performance p r e d i c t i o n ,  SIP-71 
Hybrid c i r c u i t s  , SIP- 34 
Hydrau l i c  sys t ems ,  SIP-15, SIP-49 

SIP-45 

I - 

Incompress ib l e  f low,  SIP-15 
I n f i n i t e  ser ies  , SIP- 63 
I n f o r m a t i o n  t h e o r y ,  SIP-36, SIP-71  
I n f r a r e d  h e a t  measurement, SIP-28 

I n f r a r e d  image a n a l y z e r s  , SIP-28 
I n f r a r e d  s e n s o r s ,  SIP-28, SIP-52 
I n f r a r e d  spectra of mater ia ls ,  SIP-28 
I n f r a r e d  s p e c t r o m e t r y ,  SIP-18, SIP-28 
I n f r a r e d  t e s t  equipment ,  SIP-10, SIP-28 
I n s p e c t i o n  i n s t r u m e n t a t i o n ,  SIP-10 
I n t e g r a l  c a l c u l u s  , SIP-63 
I n t e r f e r o m e t r y  , SIP- 24 
I s o t o p e  power s o u r c e s  , SIP-60 

SIP-21 
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J o i n i n g  o f  mater ia ls ,  SIP-07 
J o u r n a l  b e a r i n g s ,  SIP-13 

K - 
K l y s t r o n  t u b e ,  SIP- 35 

L - 
Laplace  t r a n s f o r m s ,  SIP-63 
Lase r ,  SIP-24,  SIP-25 
Lase r ,  a p p l i c a t i o n s  o f ,  SIP-24 
Laser  t h e o r y ,  SIP-25 
Lhser  machin ing ,  SIP-08, SIP-24 
Lase r  photography,  SIP-24,  SIP-70 
L a t e n t  h e a t ,  SIP-68 
Leak t e s t i n g ,  SIP-10 
L i f e  s c i e n c e s ,  SIP-42,  SIP-43, SIP-44, 

L i f e  s u p p o r t  sys t ems ,  SIP-42 
L i q u e f a c t i o n  o f  g a s e s ,  SIP-26 
L iqu id  Oxygen (LOX),  SIP-26 
L inea r  i u n c t i o n s ,  SLk'-bJ 
Loqic c i r c u i t s ,  SIP-27,  SIP-34 
Lo.4 p r e s s u r e s ,  SIP-22, SIP-26 
Low t e m p e r a t u r e s ,  SIP-26 
L u b r i c a t i o n ,  SIP-13 

SIP-71 

M - 
Mach i n  i n g  , SIP- 08 
Magnet ic  r e c o r d i n g  sys tem,  SIP-33  
Flan-machine i n t e r a c t  i o n ,  SIP- 7 1 
Flanometers, SIP-52 
Maser, SIP-24 ,  SIP-25 
Mass f low r a t e ,  SIP-15 
Mass s p e c t r o m e t r y ,  SIP-18 
M a t e r i a l  forming ,  SIP-08 
Mathemat ics ,  SIP-63 
M a t r i x  a l g e b r a ,  SIP-63 
Mechanica l  r e c o r d e r s ,  SIP- 33 
Medica l  d i a g n o s i s ,  SIP-43, SIP-44 
Me'dical i n s t r u m e n t a t i o n ,  SIP-43 
Memory u n i t s  ( s m a l l ) ,  SIP-27 
Metal, m i c r o s t r u c t u r e ,  SIP-04 
Metal r e i n f o r c e m e n t ,  SIP-01 
M e t a l l u r g y ,  SIP-04,  SIP-05,  SIP-06 
Metal working ,  SIP-08 
M i c r o c i r c u i t  i n t e r c o n n e c t i o n s ,  SIP-34 
Microe lec  t r o n i c  f a b r i c a  t l oa ,  SIP- 34 

Micrography,  SIP- 04 
Microwave equipment ,  SIP-35 
Microwave s y s  t e m s ,  SIP- 35 
Microwave t r a n s m i s s i o n ,  SIP- 35 
Modulat ion,  SIP- 31, SIP- 36, SIP- 37 
Mono l i th i c  c i r c u i t s ,  SIP-34 
Mul t i - aud io -v ideo  tape r e c o r d i n g ,  

M u l t i p r o c e s s o r  computer sys t ems ,  
SIP- 33 

SIP- 27 

N - 
Nicke l ,  SIP-04 
N i c k e l  a l l o y s ,  SIP-06 
Non-des t ruc t ive  t e s t i n g ,  SIP-10, 

Non-Newtonian Flow, SIP-15,  SIP-20 
Numerical a n a l y s i s ,  SIP-63  
Numer ica l ly  con t r o l l e d  machining,  

Numer ica l ly  c o n t r o l l e d  machines ,  SIP-27 

SIP- 07 

SIP- 08 

0 - 

O i l ,  SIP-13 . 

On- l i n e  computer programs, SIP-40 
O p t i c a l  communications,  SIP-24 
O p t i c a l  r a d a r ,  SIP-24 
O p t i c a l  test  equipment ,  SIP-10 
O p t i m a l  c o n t r o l ,  SIP-49 
O p t o e l e c t r o n i c  mater ia ls ,  SIP-34 
Organic  semiconduc to r s ,  SIP-34 

P - 

Packaging ( e l e c t r o n i c ) ,  SIP-34 
P a i n t s ,  SIP- 11 
P a r t i a l  d i f f e r e n t i a l  e q u a t i o n ,  SIP-63  
P a t  t e r n  r e c o g n i t i o n ,  SIP- 30 
Phased a r r a y  a n t e n n a s ,  SIP-36 
Phosphorescent  mater ia ls ,  SIP-30 
Photography,  SIP- 29 
Pho tograph ic  d a t a  p r o c e s s i n g ,  

Pho tograph ic  ins t rumenta t ion ,  

Photomap p roduc t  i o n ,  SIP- 29 

P l a t i n g ,  SIP-07 

SIP-29 

SIP-29 

P l a s t i c s ,  SIP-19,  SIP-20 
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Pneumatic s w i t c h i n g  c i r c u i t s ,  SIP-27 
P o l l u t i o n ,  SIP-17 
Polymer c h e m i s t r y ,  SIP-20 
Polymers,  SIP-19,  SIP-20 
P o t e n t i o m e t e r s ,  SIP-52 
Powder m e t a l l u r g y ,  SIP-05 
Power s o u r c e s  , SIP-60 
P r o p a g a t i o n ,  SIP-36 
P r o t e c t i v e  c o a t i n g s ,  SIP-11 
P r o t e c t i v e  c l o t h i n g ,  SIP-42,  SIP-44 
Pyrometry , SIP-2 1 

4 

S o l i d  s t a t e  d i s p l a y  d e v i c e s  , SIP- 30 
S t a b  il i t y  ana  l y s  i s  , SIP- 4 9 
S t a t i s t i c s ,  SIP-63 
S t e e l ,  SIP-04 
S t e r  i 1 i z a  t i o n  , S IP-42 
S t r e s s  a n a l y s i s  , SIP-09, SIP- 19  
S t r u c t u r a l  a n a l y s i s  , SIP-09 
S t r u c t u r a l  e lement  d e s i g n ,  SIP-0'3 
S t r u c t u r a l  p r o p e r t i e s  of mater ia ls ,  

S u p e r c o n d u c t i v i t y ,  SIP-26 
S u r f a c e  p r o p e r t i e s ,  SIP-22 
Swi tch ing  c i r c u i t s  , SIP-27 
Swi tch ing  sys tems,  SIP-49 

SIP-09 

Q- s p o i  1 i n g  , SIP- 25 

R - 

R a d i a t i o n  e f f e c t s  on humans, SIP-44 
Rac ' ioprotect ion of  humans, SIP-44 
Rac i a  t i o n  t h e r a p y ,  SIP-44 
Radio equipment  , SIP-37 
Radio t r a n s m i s s i o n ,  SIP-36 
Real t i m e  computer programs, SIP-40 
R e c e i v e r s ,  SIP-37 
Recorders  , SIP-33 
Recording s y s t e m s ,  SIP-33 
R e f r a c t o r y  a l l o y s ,  SIP-04,  SIP-06 
R e f r a c t o r y  metals, SIP-04,  SIP-06 
Re i n f  o r c e d  materials , SIP- 01 , 

Rein fo rced  p l a s t i c s ,  SIP-19,  SIP-01 
R e - - i a b i l i t y  i n s p e c t i o n ,  SIP-10, SIP-34 
R e s i n s ,  SIP-20 

Ro!.ler b e a r i n g s ,  SIP-13 
Rubber , SIP-20 

SIP-09, SIP-19 

RheplQgy,  SIP- 2Q, SIP- 1 5  

S - 
S a f e t y ,  SIP-17 ,  SIP-44, SIP-71 
Sch 1 i e r e n  photography , SIP- 70 
S e a l s  , SIP- 13, SIP-22 
Se 1 f - l u b r  ica t i n g  mater ia  Is , SIP- 13 
Semiconductor  f a b r i c a t i o n ,  SIP-34 
Semiconductor  l asers ,  SIP- 24 , SIP- 25 
S e n s i n g  d e v i c e s ,  SIP-52 
Servomechanisms , SIP-49 
S h i f t  r eg i s t e r s  , SIP-27 
S i g n a l  r e c e p t i o n  and p r o c e s s i n g ,  

S i n t e r i n g  , SIP-05  
S o l a r  c e l l s ,  SIP-60 
S o l i d  l u b r i c a n t s  , SIP- 1 3  
S o l i d  s t a t e  c i r c u i t s  & components,  

SIP- 36 

s IP-  34 

Tape r e c o r d i n g ,  SIP-33 
Telemet ry ,  SIP-31 
Temperature  measurement,  SIP-21, 

Temperature con t r o  1 , SIP- 2 1 
T e s t  equipment ,  SIP-10 
Theoretical mechanics  , SIP-09,  SIP-63 
Thermal i n s u l a t i o n ,  SIP-03,  SIP-06 

Thermal stress a n a l y s i s ,  SIP-09 

Thermal t e s t  equipment ,  SIP-10,  SIP-68 
Thermionic g e n e r a t o r s ,  SIP-60 
T h e r m i s t e r s ,  SIP-21, SIP-52 
Thermocouples,  SIP-21, SIP-52 
Thermodynamics, SIP-68 
Thermometers, SIP-21 
Thin- f i l m  c i r c u i t  f a b r i c a t i o n  , SIP- 34 
Thin- f i lm c r y s t a l  growth,  SIP-02?  

s IP- 34 
T o x i c i t y  s t u d i e s  , SIP- 17 
Transducers  , SIP-52 
T r a n s c e i v e r s  , SIP-36 
T r a n s i s t o r s  , SIP-34 
Transmiss ion  ( e l e c t r o m a g n e t i c ) ,  

Transmiss ion  l i n e  d e s i g n ,  SIP-36 
T r a v e l l i n g  wave t u b e s ,  SIP-35 
T r i g g e r  c i r c u i t s ,  SIP-27 
Turb ines  , SIP-45 
Turbulence Measurement, SIP-15 

SIP-52 

SIP-20, SIP-26, SIP-68 

SIP- 68 

SIP-36 , 

U - 

V - 
Vacuum, SIP- 22 
Vacuum pumps , SIP- 52 
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Velocity measurement, SIP-52 
Voids ,  effects, SIP-09 
Voids, testing for, SIP- 10, SIP- 19 

Waste management , SIP- 17 , SIP-43 
Water pollution, SIP-17 
Water purification, SIP-17 
Wear studies , SIP- 13 
We I d  ing , S IP- 07 
Weld testing, SIP-07, SIP-10 

X-Ray diffraction, SIP-04, SIP-47 
X-Ray test equipment, SIP-10 



N07-29672# Advisory Group for Aerospace Research and 
Development Paris (Francel 
O N  THE STUDY OF THE AMPLITUDE OF THE 
RADIOELECTRIC COURSE OF A SATELLITE AT THE 
HORIZON OF THE STATION ISUR L'ETUDE DE 
L'AMPLITUDE D U  C H A M P  RADIOELECTRIOUE D 'UN 
SATELLITE A L'HORIZON DE LA STATION] 
J F Auralac (Paris Univ 1 and J Papet Lepine 1966 32 p In 
FRENCH ENGLISH summary 
(AGARD 553) CFSTI HC$300/MFSO 65 

Using a 40  Mc/s high gain aerial which can be pointed 
in a11 directions of azimuth the Val Joyeux station can receive 
signals from Explorer 22 satellite for all revolutions from 330' to 
206" of longitude W when passing over the equator In extreme 
cases this represents a distance between the satellite and the 
observer which is sometimes more than 5 000 km Beceuse of a 
very long journey in the ionosphere it IS possible to show a 
considrrable increase in the refraction effects and in the effect of 
irregularities in the distribution of the electron density in the 
environment traversed Thus a large increase in scinti11ations IS 

observed when the angle of elevation is approximately 20" or less 

#67.29673# 
REPORT OF NRL PROQRESS 
William M Leak. ed Fob 1967 54 P refs 
(Pa 1740511 CFSTI HC$3OO/MFSO65 

Naval Research Lab Washington. D c 

CONTENTS 
1 AIRRORNE INSTRUMENTS FOR TRACER STUDIES _ _  

IN CLOUDS E C Jones C M Gordon R E Leighton and 
J 

2 FREQUENCY CONTROL OF NAVY VLF STATIONS 
R 

I Hoover p 1 7 refs (SeeN67 29574 16-14) 

R Stone Jr p 8 16 refs (See N67 29575 16-07) 

%I? _lS5?+; L!-s.z! Peearch Lab W..hmnion n r 
AIRBORNE INSTRUMENTS FOR TRACER STUDIES IN 
CLOUDS 
E C Jones C M Gordon R E Leighton and J I Hoover In lis 

Rem of NRL Progr Fob 1967 p 1 7 refs (See N67 29573 
16 341 

An airborne instrument system has been developed to dmparse 
locate and collect a tracer material for application to cloud physics 
studies Aher collection the samples are analyzed by neutron 
actwation to detect m a l l  amounts of the tracer. in th6 case indium 
that has been dispersed in clouds The results of the testa indicate 
that the method showa much promise for future cloud phys,cs 
s tud ia Author 

This increase in scintillations is panicularly noticeable towards he 
north but ako towards the south In latter case m e  correlatm 
between magnetic activity and the scintillation coeff icients has 
been observed A systematic cornpariaion with the resu!ts obtained 
by other stations m then made to define the areas giving ;-so to 
such scintilletiona Author 



APPENDIX E 

E x h i b i t s  R e l a t i v e  t o  

ManaEprnpnt S c i p n c c  Sr.rvirP 



T h i s  i s  t h e  s i x t h  bi-monthly m a i l i n g  o f  t h i s  e x p c r i m e n t a l  s e r v i c e ,  and 

t h e  o v e r a l l  r e s p o n s e  h a s  been good. More pe r sons  t h a n  expec ted  have n s k c d  

t o  r e c e i v e  t h e  p r o f i l e s ,  and we have apprec ia t - cd  t h e  r e t u r n s  wc hnvc r c c e i v c d  

from t h e  e v a l u a t i o n  forms w e  i n c l u d e d  w i t l i  t h c  f i r s t  four  m a i l i n g s .  Thcsc 

a l l o w e d  u s  t o  make needed changes i n  t h e  p r o f i l e s ,  a s  a r c  r e f l e c t e d  by t h c  

more d e t a i l e d  d e s c r i p t i o n s  now b e i n g  i n c l u d e d  w i t h  t h e  ~ m i l i n g s .  

With t h i s  m a i l i n g  we a r e  i n c l u d i n g  t h e  major e v a l x i t - j o n  qiicst i o n n a i r c  

or t h i s  e x p e r i m e n t ,  and i n t e n t i o n s  a re  t o  have only one or two b r i e f  q u e s t i o n -  

na i res  d u r i n g  t h e  c o n t i n u a t i o n  of t h e  expe r imen t .  The p r e s c n t  e v a l u a t i o r )  

form i s  i n  t w o  p a r t s ;  one a g e n e r a l  e v a l u a t i o n  of  t h e  o v e r a l l  s e r v i c e ,  t h e  

o t h e r  a n  e v a l u a t i o n  o f  each i n d i v i d u a l  p r o f i l e .  We would a p p r e c i a t e  each 

r e c i p i e n t  comple t ing  one of  t h e  g e n e r a l  e v a l u a t i o n  forms,  and a l s o  i n d i v i d u a l  

p r o f i l e  e v a l u a t i o n  forms f o r  each of t h e  p r o f i l e s  b e i n g  r e c e i v e d .  P l e a s e  

remember t h a t  w e  a r e  t r y i n g  t o  make t h i s  your s e r v i c e ,  and w e  encourage you 

t o  be c a n d i d l y  c r i t i c a l .  S u g g e s t i o n s  f o r  improvements w i l l  be welconicd. 

Document o r d e r s :  The re  seems t o  be some m i s u n d e r s t a n d i n g  on t h i s .  "N" pre-  

f i x e d  documents and "AD" p r e f i x e d  documents a r e  a v a i l a b l e  t o  you from ARAC 

f r ee  of  c h a r g e  d u r i n g  the expe r imen ta l  p e r i o d ,  



MAMGEMEN?' SCIENCE SERVICE 

GENERAL EVALUATION 

NAME : COMPANY: 

POS IT ION /T IT LE : 

UNIT/DEPARTMENT : - 

1. 

2 .  

3 .  

4. 

5 .  

6 .  

How would you r a t e  t h e  o v e r a l l  c o n t e n t  o f  i n fo r i i i a t ion  r c c c i v c d  from t l l c  

Management S c i e n c e  S e r v i c e ?  

Unsa t i . s f a c  t o y  y - Fa i r  Poor - Good - E x c e l l e n t  

Why do  you want t o  r e c e i v e  i n f o r m a t i o n  r e l a t e d  t o  Managcn1cnt: Sciencc.? 

What o t h e r  s o u r c e s  of i n f o r m a t i o n  on Management S c i e n c e  do you use?  

- ~ _ _  Company l i b r a r y  
P r o f e s s i o n a l  societ ies  
Company r e p o r t s  

How t o  you compare t h e  i n f o r m a t i o n  
S e r v i c e  w i t h  t h e s e  o t h e r  s o u r c e s ?  

Better q u a l i t y  
Poore r  q u a l i t y  
Too d i f f e r e n t  t o  compare 
~ n n  e n ~ ~ n n  n - i n n t n d  
*vu Yy'"Lb U L * C - . . C L . U  - 

- R e f e r e n c e  books or tex f -n  

J o u r n a l s  - 
Other  

r e c e i v e d  from t h e  Management S c i e n c e  

l o o  t h e o r e t i c a  1 
O f  1 i m i  t ed a pp  1 i c a t i o n  - 
O t h e r  

How f r e q u e n t l y  would you l i k e  t o  r e c e i v e  t h e  m a i l i n g s ?  

Every two weeks Once, a mcnth Othe r  

Comments and s u g g e s t i o n s :  



a 

MANAGEMENT SCIENCE SERVICE 

INDIVIDUAL PROFILE EVALUATION 

NAm : s IP 

1. 

2 .  

3 .  

4. 

5 .  

6. 

7 .  

What s u b - t o p i c s  i n  t h c  a r e a  of t h i s  p r o f i l e  a r c  of niaximiim i n t c r c s t  t o  
you ? 

How would you compare your  d e f i n i t i o n  of  t h e  s u b j e c t s  of t h i s  p r o f i l e  w i t h  
t h e  r e p o r t s  b e i n g  c i t e d ?  (See t h e  ARAC d e s c r i p t i o n  i n  f r o n t  of t h e  ab-  
stracts .) 

S u b - t o p i c s  now b e i n g  covered i n  t h e  p r o f i l e  v h i c h  a r e ;  

Of Maximum I n t e r e s t  O f  Miniinum I n t e r e s t  - I 

, 

I f  a b s t r a c t s  of a r t i c l e s  i n  c u r r e n t  i s s u e s  of open l i t e r a t u r e  j o u r n a l s  o r  
magazines  were i n c l u d e d  w i t h  t h i s  p r o f i l e ,  p l e a s e  name t h e  j o u r n a l s  which 
you would most l i k e  t o  have i n c l u d e d :  

D o  t h e  a b s t r a c t s  themselves  p r o v i d e  i n f o r m t i o n  o f  v a l u e ?  

High Low Medlum Value 

Have you r e c e i v e d  a n y  r e p o r t s  which have been o f  s p e c i f i c  v a l u e  t o  you? 
P l e a s e  comment: 

Comments and s u g g e s t i o n s :  



MA NACEMF3T SC T ENC G SKRVIC E 
A tig u 8 - 9 7  

This  new s e r v i c e  h a s  heen received very w e l l  by i n d u s t r y  so far, 
but i t  is very important t o  emphasiae t h a t  t h i s  program is c u r r e n t l v  . -  
experimmtal. '  The p r o f i l e s  a& s u b j e c t  t o  change, and t h e  definit i"1ns 
of them have been s u b s t a n t i a l l y  rcsvised i n  sevoral cases. 

Cur ren t ly  there are e i g h t  p r o f i l e s  in t h e  service:  

SIP-38 
SIP-39 
s IP-lrl 
SIP-I46 
SIP-53 
STP-55 
SIP-56 
S TP-72 

QUALITY CONTROL Rc RELIABILITY 
OPERATIONS RESEARCH 

INFURMATION SYSTEMS 
EXONOMIC PLANNING 4 COST ANALYSIS 
PRODIICTION AND MATF:FUAIS MANACFAENT 
H ESEA RC H iG EM3 I NE FCR T NG ADMINISTRATION 
COMPIJTKR SOFTWARE 

PISRSONNEL MANAGEMENT 0- BEHAVIORAL SCIENCES 

Dotailed d e s c r i p t i o n s  of these profiles as they  are now being serviced 
are al.tached. 

q v ~ -  * a & . - - - &  .___ I---- L-*-- _._-A a- L I  -_-___- ..." ...vvI c . . , L . l  ycIuw MI116 uuou A v a  wlu vui V ~ G W  ir1r;iudus UXHUJN as 
w e l l .  as SPARR/IAA. 
from issue t o  i s s u e  has  been observed for some of t h e  p r o f i l e s ,  
some of t h e  defined areas being covered i n  t h e  p r o f i l e s  ove r l ap  a b i t ,  
1.e. there i s  some redundancy i n  r e p o r t s  being c i t e d  i n  t h e  v a r i n u ~  
p r o f i l e s ,  and t h i s  effect  seems more pronounced than it is f o r  our 
"regular" SIP'S. 

So far considerable  var iance i n  volume of r e p o r t s  
Also 

Three of t he  MSS p r o f i l e s  havet been assigned an experimental  label 
for  the d u r a t i o n  of t h e  experiment only. When t h e  experiment i s  complete, 
. d l r -~o ,  j9 and hi wiii r e v e r t  t o  a r e f f u i a r  S IP  p r o f l l e  s t a tus ,  probably 
with revised and improved coverage. AB f o r  the u l t ima te  fate of  t h e  o t h e r  
p r o f i l e a ,  "very cau t ious  optimism" is t h e  word t o  use. 

r.-- -a 

The main queot lonnaire  of t h e  experiment has  j u s t  been mailed ou t  
so t h a t  i t  has become late for i n t e r s s t a d  persons t o  be included i n  tha t .  
\de aro no t  eager t o  stgn up more MSS p a r t i c i p a n t s  u n t i l  t h e  experiment 
shows whether t h e  product is going t o  have some q u a l i t y  t o  it. 
people cm still s i g n  on for i t  i f  ithey i n s i s t .  

However, 



QUALITY CONTROL & RELIABILITY (SIP-38) 

The major a r e a s  w i t h i n  t h i s  p r o f i l e  are  c l a s s i f i e d  as Product  

R e l i a b i l i t y ,  I n d u s t r i a l  Q u a l i t y  Con t ro l ,  and R e l i a b i l i t y  & Q u a l i t y  

C o n t r o l  Management. S p e c i f i c  t o p i c s  t o  be inc luded  w i t h  each of 

t h e s e  s u b j e c t  a r e a s  a r e  l i s t e d  below: 

A .  Product  R e l i a b i l i t y  

Produc t A s  su rance  
Performance C h a r a c t e r i s t i c s  
L i f e  P r e d i c t i o n  
System R e l i a b i l i t y  
F a i l u r e  A n a l y s i s  
Product  Design 
Acce le ra t ed  T e s t i n g  
Re 1 ia b i 1 i t y Mode 1 s 
S t a t  i s  t i ca 1 D i  s t r ibu  t ions  

(e. g . Weibul l  , Exponent ia  1) 

B. I n d u s t r i a l  Q u a l i t y  Con t ro l  

I n s p e c t i o n  Methods 
P rocess  I n s p e c t i o n  & Cont ro l  
P roduc t ion  T e s t  Equipment 

( A p p l i c a t i o n s ,  P rocedures ,  ti 
Devices)  

S t a t  i 8 t i c a  1 Methods 
(e .g .  Sampling P l a n s ,  Con t ro l  
Char t s )  

C.  R e l .  & Q.C. Management - -7 

.-. - - m - l : L - -  n- -c  ^_I^_^^ 
C L U J C L L  \ ( u a L L L y  IC&&VL.&U. . - .C.  

R e l i a b i l i t y  S p e c i f i c a t i o n s  and Procedures  
R e l i a b i l i t y  & Q u a l i t y  Assurance P l a n s  and 

Q u a l i t y  Repor t ing  Systems 
Mot iva t ion  i n  Q. C .  Programs (Zero D e f e c t s  

Programs 

Programs, e t c  . ) 

Due t o  the wide  n a t u r e  & l e v e l  of t o p i c s  cove red ,  i t  should  be of 

i n t e r e s t  t o  tlie manager as w e l l  as t h e  s p e c i a l i s t .  The m a j o r i t y  o f  

a b s t r a c t s  w i l l  be found i n  t h e  a r e a  of Product  R e l i a b i l i t y  -- r e l a t e d  

t o  e i t h e r  t h e  r e l i a b i l i t y  of complete  systems or s p e c i f i c  e l e c t r o n i c  

coi:iponents o r  a s s e m b l i e s .  



OPERATIONS RESFARCH (SIP-39)  

“Opera t ions  Research” i s  d e f i n e d  as  c o n s i s t i n g  of  v a r i o u s  q u a n t i t a t i v e  

o r  a n a l y t i c a l  t e c h n i q u e s  and approaches  r e q u i r e d  t o  f o r m u l a t e  and s o l v e  

problems of i n t e r e s t  t o  management. T h i s  p r o f i l e  w i l l  c o n t a i n  a h igh  

p e r c e n t a g e  of  r e p o r t s  r e q u i r i n g  advanced knowledge i n  t h e  u n d e r s t a n d i n g  and 

a p p l i c a t i o n  of ma  t h e m a t i c a l  t echn iques .  

A .  E s t a b l i s h e d  O p e r a t i o n s  Research Methods 5 Q u a n t i t a t i v e  Techniques 

Monte C a r l o  Methods 
Q u  e 11 i n g The o r  y 
Programming ( L i n e a r ,  Non-Linear , Dynamic, I n t e g e r )  
S imula t ion  
Markov P r o c e s s e s  
Decis ion Theory 
G a m e  Theory 
Maximization o r  min imiza t ion  t echn iques  
Mathematical  modeling 
L i t i t . a I  A i g e L L a  
Opt imiza t ion  Techniques 
S t o c h a s t i c  Processes 
S e q u e n t i a l  A n a l y s i s  
Bayesian A n a l y s i s  
Matr ix  Algebra 
S e n s i t i v i t y  A n a l y s i s  

_ .  

H .  Management Problem Areas -- Examples & A p p l i c a t i o n  of Q u a n t i t a t i v e  
Approaches 

F o r e c a s t i n g  Inven to ry  C o n t r o l  
Schedii 1 i n g  D i s t r i b u t i o n  
General  A l l o c a t i o n  of Resources Problems 

Market ing 

The m a j o r i t y  of r e p o r t s  found w i l l  be long  in t h e  f i r s t  c a t e g o r y ,  d i s -  

c i iss ions of e s t a b l i s h e d  q u a n t i t a t i v e  t o o l s .  However, each i s s u e  u s u a l l y  

c o n t a i n s  a few r e p o r t s  i n  Category B a l so ,  and w h i l e  many o f  t h e s e  same 

r e p o r t s  a p p e a r  i n  o t h e r  Management S c i e n c e  P r o f i l e s ,  examples of  more 

advanced a n a l y s e s  w i l l  be inc luded  h e r e .  

s p e c i a l i s t  i n  Opera t ions  Reseadch. 

The p r o f i l e  i s  i n t e n d e d  f o r  t h e  



PERSONNEL MNAGEMENT - BEHAVIORAL SCIENCES (SIP-41) 

T h i s  p r o f i l e  i s  designed t o  i n c l u d e  r e p o r t s  c o v e r i n g  t h e  b e h a v i o r a l  

s c i e n c e s  ( i . e .  psychology,  soCial psychology,  s o c i o l o g y ,  and i n d u s t r i a l  

psychology) .  A somewhat s m a l l e r  number of r e p o r t s  s p e c i f i c a l l y  r e l a t e d  t o  

Pe r sonne l  Management w i l l  be i n c l u d e d  a l s o ;  Topic areas: 

A .  Behav io ra l  Sc ience  

Group Dynamics 
Task S a t i s f a c t i o n  vs. Performance 
I n  t e r p e r s o n n e  1 R e l a t i o n s  
Theory of Formal O r g a n i z a t i o n s  
Mot iva t ion  
Human-Problem S o l v i n g  
Deci s ion-Making Behavior 
Communication Networks 
P e r c e p t  i o n  
Leaders h i p  
C u l t u r a l  A d a p t a t i o n s  

B .  Personnel  Management 

1. Job  A n a l y s i s  
m , v . . .  
i a a h  n a L L ~ i 6  

Task E v a l u a t i o n  
Human F a c t o r s  

2, T r a i n i n g  
Programmed I n s t r u c t i o n  
Computer A s s i s t e d  I n s t r u c t i o n  
T r a i n i n g  Models - T r a i n i n g  E f f e c t i v e n e s s  
Teaching Methods 

S i n c e  many a b s t r a c t s  a r e  r e l a t e d  t o  b e h a v i o r a l  s c i e n c e ,  t h i s  p r o f i l e  

should a l s o  be of i n t e r e s t  t o  i n d i v i d u a l s  concerned w i t h  u n d e r s t a n d i n g  and 

i n f l u e n c i n g  t h e  performance of  i n d i v i d u a l s  o r  groups w i t h i n  a n  o r g a n i z a t i o n .  

Many of t h e  b e h a v i o r a l  s c i e n c e  reports a r e  based on r e s e a r c h  c u r r e n t l y  b e i n g  

conducted a t  major  u n i v e r s i t i e s .  

I 



INFORMATION SYSTEMS (SIP-46) 

A .  In fo rma t ion  S t o r a g e  - ti R e t r i e v a l  A p p l i c a t i o n s  

1. Data Management 
2 .  Data S t o r a g e  Systems 
7 .  Documentation 

a .  Indexing Systems 
b .  L i b r a r y  Sc ience  
c .  In fo rma t ion  C l a s s i f i c a t i o n  & Dissemina t ion  

13.  Management In fo rma t ion  Systems 

1. Decision-making A i d s  
2 .  Data P r o c e s s i n g  A p p l i c a t i o n s  
3 .  Systems & Procedures  

T h i s  p r o f i l e  i s  in t ended  t o  c i t e  r e p o r t s  of i n t e r e s t  t o  pe r sons  

engaged i n  r e l a t i n g  t h e  i n f o r m t i o n  needs of an o r g a n i z a t i o n  t o  t h e  

d e s i g n ,  implementat ion or o p e r a t i o n  of a n  i n f o r m a t i o n  s y s t e m .  Emphasis 

on the use of  computers in  inforii iation systems i s  n o t  i n t e n d e d ,  b u t  by t h e  

n a t u r e  of  t h e  work be ing  r e p o r t e d ,  many r e p o r t s  d i s c u s s  computer a p p l i c a t i o n s  

a n d  t e c h n i q u e s  f o r  i n f o r m a t i o n  r e t r i e v a l .  A lesser volume of r e p o r t s  i s  

concerned w i t h  d a t a  p r o c e s s i n g  and u s e  fo r  manage r i a l  decis ion-making.  



ECONOMIC PLANNING 6 COST ANALYSIS (SIP-53) 

The m a j o r i t y  of reports c i t e d  w i l l  concern long-range p l ann ing  

methodologies  a s  r e p r e s e n t e d  by t h e  t o p i c a l  a r e a s  l i s t e d .  Repor t s  

on c o s t  o r  f i n a n c i a l  a n a l y s i s  o f  c u r r e n t  p r o j e c t s  w i l l  a l s o  be i n c l u d e d .  

A .  Management P l a n n i n g  Methods 

Long-range F o r e c a s t i n g  
Systems A n a l y s i s  A p p l i c a t i o n s  
C o s t - b e n e f i t  A n a l y s i s  
C o s t - e f f e c t i v e n e s s  
Planning-Programming-Budgeting 
P r o j e c t  6 Program Schedul ing 
Economic E v a l u a t i o n  of P r o j e c t s  

& Programs 

B.  F i n a n c i a l  5 Cost A n a l y s i s  

C a p i t a l  Budget ing 
Program Cost Performance 
F i n a n c i a l  Models 
Value E n g i n e e r i n g  
Value A n a l y s i s  
Cost Measurement Methods 

T h i s  p r o f i l e  shou ld  b e  of  i n t e r e s t  t o  i n d i v i d u a l s  concerned w i t h  

such a c t i v i t i e s  a s  long-range p l ann ing ,  r e s e a r c h  and development p l a n n i n g ,  

c o s t  o r  budge t ing  a c t i v i t i e s  and investment a n a l y s i s .  However, the number 

of a v a i l a b l e  r e p o r t s  i n  t h e e e  a r e a s  w i l l  be l i m i t e d .  



PRODUCTION AND MATERIALS MNAGEMENT (SIP-55) * 

A .  Product ion  C o n t r o l  

Inventory  C o n t r o l  Methods & Procedures  
Schedul ing  S y s  terns 
Product ion  P lanning  
P roduc t ion  F o r e c a s t i n g  

t i .  Manu Eactur ing  Engineer ing 

S a f e t y  Design 
Process Design 
Methods Improvement 
blc  c han i za  t ion  
Ma i n  t ena nce 

C .  L o g i s t i c s  

D i s t r i b u c i o n  
T r a f f i c  Management 
Warehousing 

Fa s t e ne r s 
C o n t a i n e r s  
Tacking S t a n d a r d s  
Spec  i f i c a  t: i o n s  
S t o r a g e  Racks, Conveyors, P a l l e t  Design 

T l i i s  p r o f i l e  w i l l  cover  t h e  p l ann ing  and c o n t r o l  a c t i v i t i e s  of p roduc t ion  

manufac tur ing  e n g i n e e r i n g .  I t  s h o u l d  be of i n t e r e s t  t o  b o t h  l i n e  6 s t a f f  

p e r s o n n e l  who a re  concerned w i t h  t h e s e  a c t i v i t i e s .  Advanced a n a l y t i c a l  

tecliniqiies i n  t h e s e  a r e a s  w i l l  be  i n c l u d e d  i n  t h e  "Opera t ions  Research' '  p r o f i l e .  

>k(As of  t h i s  m a i l i n g ,  t h e  t w o  Management Sc ience  P r o f i l e s  e n t i t l e d  "Pro- 

dilcl i o n  C o n t r o l  & Manufacturer Engineer ing" and ' L o g i s t i c s  and D i s t r i b u t i o n  

Ana lys i s "  have been combined i n t o  one p r o f i l e  e n t i t l e d  "P roduc t ion  and 

Matt . r ia ls  Mnnagcvnent ." T h i s  change r e s u l t e d  f r o m  t h e  o v e r l a p  i n  both s u b j e c t  

m a t t e r  and market  i n t e r e s t .  The p r e s e n t  p r o f i l e  w i l l  cover t h e  same s u b j e c t  

areas  a s  t h e  t w o  p reced ing  p r o f i l e s . )  



RESEARCH & ENGINEERING ADMINISTRATION (SIP-56) 

A Management o f  P r o j e c t s  

A l l o c a t i o n  of  Resources  Among R & D P r o j e c t s  
I n t e r f a c e  Management (Between M u l t i p l e  O r g a n i z a t i o n s  on t h e  Same P r o j e c t ) .  
C o n f i g u r a t i o n  Management ( e . g .  Management of E n g i n e e r i n g  Changes) 
Development of P r o j e c t  T ime  Schedu les  ( e .g .  Trend L ine  Ana lys i s )  
C o n t r a c t  A d m i n i s t r a t i o n  
M i l e s t o n e  Techniques ( e . g .  PERT, CPM) 
T e c h n i c a l  F o r e c a s t i n g  

- 

R .  Management - of S c i e n t i s t s  - & Enginee r s  

O r g a n i z a t i o n a l  Problems i n  R&D 
In fo rma t ion  Channels i n  R&D 
I n n o v a t i o n  6 C r e a t i v i t y  
Pe r sonne l  Management i n  R&D Bnvironment 

T h i s  p r o f i l e  i s  o r i e n t e d  toward t h e  manager, p a r t i c u l a r l y  i n  t h e  

area o f  r e s e a r c h  and development,  b u t  due t o  t h e  scope  of p r o j e c t  manage- 

ment,  i t  shou ld  be  of i n t e r e s t  t o  i n d i v i d u a l s  i n  o t h e r  areas as w e l l .  The 

f o c u s  of t h e  p r o f i l e  i s  on implementaticm of p l a n s  and programs, and i n  

s e l e c t i n g  r e p o r t s  t h e  o p e r a t i n g  manager& in te res t s  a re  k e p t  i n  mind, 



COMPVTER SOFTWARE (SIP-72) 

The g e n e r a l  pu rpose  o f  t h i s  p r o f i l e  is t o  i n c l u d e  r e p o r t s  r e l a t e d  

t o  c u r r e n t  and f u t u r e  t r e n d s  i n  t h e  a p p l i c a t i o n  of computers  t o  manage- 

ment problems. Computer programs and r e p o r t s  r e l a t e d  t o  a p p l i c a t i o n s  i n  

t h e  p h y s i c a l  s c i e n c e s  w i l l  be suppresaed .  

A .  Sof tware  Dcvelopment 

Computer Programming 
Programming Languages 
Multiprogramming Systems 
On-l ine Systems 
Real  T i m e  

B.  Computer A p p l i c a t i o n s  

S o l u t i o n  of  Mathematical  Method$ ( t e c h n i q u e s )  f o r  Management S c i e n c e  
Computer A s s i s t e d  I n s t r u c t i o n  
Management Dec i s ion  Systems 
E l e c t r o n i c  Data P r o c e s s i n g  (Occasional Repor t s )  

C .  Gene ra l  I n t e r e s t  

New Developments i n  Computers (e .g .  a l l - o p t i c a l  computers)  
S e c u r i t y  i n  Computer Environment 
Cost  S tudy  of Computer Implementa t ion  

Althoiigh t h i s  p r o f i l e  is des igned  f o r  i n d i v i d u a l s  a i t h e r  working i n  

the a r e a  of computer programming o r  knowledgeable  a b o u t  t h e  area,  t h e  

emphas is  on computer a p p l i c a t i o n s  ( e  .g. t h e  s o l u t i o n  o f  v a r i o u s  rnathematica 1 

t e c h n i q u e s )  may make i t  of' i n t e r e s t  t o  o t h e r  i n d i v i d u a l s  as w e l l .  R e p o r t s  

r e l a t e d  t o  computer hardware d e s i g n  o r  a p p l i c a t i o n  w i l l  be  s u p p r e s s e d .  



1. 

2 .  

3 .  

4 .  

5. 

6 .  

7. 

8 .  

AEROSPACE RESEARCH APPLICATIONS CENTER 

' E v a l u a t i o n  o f  Management Sc ience  S e r v i c e  - P r o f i l e :  

M a  i 1 i n g  : 

Approximately what p e r  cen tage  o f  a b s t r a c t s  were r e l e v a n t ?  

A l l  314 112 114 None 

A f t e r  r ev iewing  t h e  d e s c r i p t i o n  of t h i s  SIP p r o f i l e  ( l o c a t e d  a t  
t h e  f r o n t  of t h e  b o o k l e t ) ,  i n  g e n e r a l  do t h e  a b s t r a c t s  con ta ined  
i n  t h i s  m a i l i n g  f i t  w i t h  your  own i n t e r p r e t a t i o n  of t h e  a r e a ?  

Yes No I n  P a r t  

Did t h e  r e l e v a n t  a b s t r a c t s  d i s c u s s :  

a .  i n f o r m a t i o n  o f  g e n e r a l  i n t e r e s t  
b .  i n f o r m a t i o n  d i r e c t l y  a p p l i c a b l e  t o  your  work 
c .  
d .  i n f o r m a t i o n  o f  p e r s o n a l  i n t e r e s t  
e .  o t h e r  ( l i s t )  

s o l u t i o n  t o  a c u r r e n t  problem 

On what b a s i s  d i d  you de te rmine  which a b s t r a c t s  were of l i t t l e  
i n t e r e s t ?  (check more t h a n  one i f  a p p l i c a b l e )  

a. s u b j e c t  u n r e l a t e d  t o  p r e s e n t  work a c t i v i t i e s  
b .  t o o  e l emen ta ry  
c .  have s e e n  t h e  same o r  similar material  p r e v i o u s l y  
d .  n o t  enough t i m e  t o  c o n s i d e r  t h e  s u b j e c t  
e .  o t h e r  

How would you r ank  (1 ,2  o r  3) t h e  d i f f e r e n t  s o u r c e s  of a b s t r a c t s  
( d i s t i n g u i s h e d  by t h e  p r e f i x  le t ter  i n  t h e  a b s t r a c t  number) 
a c c o r d i n g  t o  t h e i r  r e l evancy?  

N- AD- & PB- A- 

yhzt were che 2 or _? most r e l e v a n t  and least  r e l e v a n t  a b s t r a c t s  
i n  t h i s  m a i l i n g :  

Mo s t Re l e v a n t  L e a s t  Re levan t  

How many r e p o r t s  d i d  you o r d e r  f rom t h i s  p r o f i l e ?  

Othe r  comments o r  s u g g e s t i o n s :  

Name : Date : 

Company : Telephone:  

R e t u r n  enve lope  is provided  f o r  your convenience.  



Exh ib i t s Re In t ive to t lie 

U s e  Audit Project 



INSTRUCTIONS FOR COMPLETING THE 

"INFORMATION TRANSFER ANALYSIS" INTERVIEW FORM 

1. The form should be f i l l e d  o u t  f o r  e a c h  i n d i v i d u a l  i n t e r v i e w e d  
r a t h e r  t h a n  i n  a group s e s s i o n .  N a t u r a l l y ,  i f  you m e e t  w i t h  
e i g h t  t o  t e n  people  a t  a p a r t i c u l a r  l o c a t i m ,  we d o  n o t  e x p e c t  
a form f o r  each .  Pick B r e p r e s e n t a t i v e  sample based on 
sc>rv ice  u s a g e .  

2 .  Bc s u r e  t o  de te rmine  thc  c h a n n e l s  Lhr-ough which AKAC s e r v i c e s  
u l t i m a t e l y  r e a c h  t h e  u s e r  ( v i a  l i b r a r y ,  dircbct th rough ARAC 
c o o r d i n a t o r ,  c' tc. )  and n o t e  t h i y  iil your  t r i p  r e p o r t .  

3 .  The  q u e s t i o n s  marked w i t h  a n  # arc t h c  most i m p o r t a n t .  Wt' 
want answers  t o  a l l  q u e s t i o n s ,  b u t  t h e  marktd q u e s t i o n s  
dciserve a h i g h e r  p r o p o r t i o n  of L i m e .  

4 .  P r e p a r c  y o u r s e l f  f o r  each v l s i t  by dcivclopiiig a h i s t o r y  of 
s e r v i c e  usage and volume a t  t h e  l o c a t i o n  oC your v i s i t . .  

5 .  IJsc t h e  back of t h e  form for  any  a d d i t i o n a l  i n fo rma t ion  
o b t a i n e d  from t h e  d i s c u s s i o n  t h a t  may be rt : levant.  

6 .  We want the  in fo rma t ion  from t h e  u l t i m a t e  u s e r s  of  o u r  s e r v i c r s  
whenever p o s s i b l e .  I n  c e r t a i n  c a s e s  you may n o t  be a b l e  t o  do 
t h i s .  Indicatcl  a t  t h e  t o p  of  page one lIycsl' o r  "no" r e g a r d i n g  
t h e  ri1tim:itc u s e r .  

7 .  Aftchr you complete  a n  intr.rvicbw t n k c .  a C c w  minutes  t o  go 
ovvr ~ n : - h  q i i c s t i o n  ancl f i l l  i n  d t l t a i l s  you missed d u r i n g  
t hc1 d i s  c us s i o n  . 



T N F O I ~ T T O N  TRANSFER ANALYSIS FORM 

Inves t iga to r  Indiv idua l  

C nmpany Title 

Location Work Respons ib i l i ty  - 
Date Ultimate User (Yes, No ) 

11 1. What sources do you use  i n  obtaining s c i e n t i f i c  and t e c h n i c a l  information: 
Use Made of I n f o m a t i o n  
Rank i n  importance (1,2,31 

% Time sDent Problem Current Idea 
Check using, - 

PAID CONSULTANTS 
LIBRARIES AND J A J R N A I S  
INFORMATION SERVICES 
PROFESSIONAL MEETINGS 
CUSTOMERS 
SUPPLIERS REPRFSENTATIVES 
SUPPLIERS LITERATURE 
ASSOCIATES 
OTHER 

- .  

Solving; Awareness Generation 

/ I  2. When d c  you seek information from a p e c i a l  sources  (defined here as a 
source of I n f o m a t i o n  operated by professiona1s;for  example, l i b r a r i e s ,  
ARAC, information systems operated by t r ade  assoc ia t ions ,  etc. ) 

(check as many as apply)  

When I do n o t  know where to go. 
Idhen I have enough time t o  do so. 
When T am unfami l ia r  with t h e  t echn ica l  area. 
Only when I th ink  t h e  persons providing the s p e c f a l  a s s i s t a n c e  
undsrstanci my pro‘oiem o r  area of i n t e r e s t ,  
Other. Please list or  coqment: 

Use Made of Information: 
Rank i n  Importance (1,2,3) 

Value+ Problem Current  Tdea 
Used? Rating Solving Awareness Generation - 

M a t e  as 1, 2 o r  3 (h i ,  medium, or low) 
Q t  Haw valuable  is t h e  service t o  you2 



-2- 

t .  Arc tho mechanics  of ARAC s e r v i c e  e f f e c t j v e ?  (Check a8 many as app1.y) 

Visjts by t h e  ARAC staff n o t  f r e q u e n t  enough, 
ARAC staff  does n o t  undere tand  my needs ,  
Use of AJUC services t a k e s  up too much of my time. 
Too much t i m e  delay i n  g e t t i n g  t h e  i n f o m a t i o n ,  
Must revfew too much i n f o r m a t i n n  t o  i d e n t i f y  t h e  l i m i t e d  amount appl1c:ahle. 
Never d i d  unde r s t and  t h e  various services and how t o  o b t a i n  t h e m ,  
Other  

- 
-I - - - - - 
5 .  ‘that was t h e  b a s i s  f o r  s e l e c t i n g  t h e  s e r v i c e s  you are now us ing:  

(Check as many a9 a p p l y )  

Sugges ted  by someone else  i n  t ho  company, 
D e s c r l p t l c n  of s e r v i c e s  i n  literature. 

:iiie;trestion of A R A C  s t a f f  member, 
Other. 

- 
I__ 

C O E t  of EemjCe. - - - 
// 6 ,  Is t h e  l n fo rma t ion  provided  r e l e v a n t  t o  your  needs :  

((%eck a s  many c1s a p p l y )  
For Which ARAC Servlces 

Tnn thanrntqf i -1-  
__I 

Too g e n e r a l ,  
C o s t s  too much t o  apnly  it. 
Don’t have time t o  a p p l y  it. 
O t h e r  ( l i s t )  

_I_ - 
-- - 

7. What is t h e  t y p i c a l  time span from r e c e i p t  of ARAC i n f o r m a t i o n  u n t i l  
i t s  c o n t r i b u t i o n  results i n  a new p roduc t  o r  proces:; i n  y o u r  company: 

6 months t o  1 y e a r  
over 1 year 

- less t h a n  20  days  
30 t o  180 days 

-- - 
_3_ 

8. Role t h a t  i n f o r m a t i o n  plays i n  your work: 

P of ,vwr time s p e n t  i n  in fo rma t lon  seeking .  
Can you usually e s t a b l i s h  t h e  c o n t r i b u t i o n  o f  i n f o r m a t i o n  i n p u t s  
t o  ymir  work? 

- - 
no your  a s s o c i a t e s  f r o q u e n t l y  c o n s u l t  you for i n f o m a t i o n  or 
i n f o r m a t i o n  s o u r c e s ?  

- 
.At- 9. :*at. Improvements would  you l i k e  t o  see made i n  ARAC s o r v i c e s ?  Comment, 
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10, C a n  you think of dome specific examples of new technology obtained 
externally in the past year? 

Source Describe what. happened. 



VISIT PLANS -- 

Diamond A l k a l i  
B. F. Goodrich 
Genera l  T i r e  
Harshaw Chemical 
Harris I n t e r t y p e  

P a i n e s v i l l e  Ohio 
B r e c h s v i l l e ,  6 Akron Ohio 
Akron Oliio 
Cleve land  Oh i o  
Clevc land  Ohio 

Bernardon 
II 

I t  

I 1  

I t  

Link Belt 
C i t i e s  S e r v i c e  
K e  r r -Mc Ge e 
Mebiz- O i l  
&-&- &aea 
S k e l l y  O i l  

C e d a r  Rapids Iowa 
Tulsa Gklahoma 
Oklahoma C i t y  
Dalfas Texas 
Plana Texas 
Tulsa  Oklahoma 

Mul l i s  
11 

II 

W 

II 

A i r  P r e h e a t e r  
Coa t s  6 C l a r k  
Mobil  O i l  
S a r k e s  T a r z i a n  

W e l l s v i l l e  N. Y .  
Union N .  J .  
Pau l sboro ,  6 P r i n c e t o n  N. J. 
Pennsauken N. J. 

DiSalvo  
II 

11 

II 

C o n s o l i d a t e d  Pape r s  
Kimber ly-Clark  

Wisconsin Rapids  Wisconsin 
Neenah Wisconsin 

Hoffman 
I 1  

Sun O i l  Company 
Sun O i l  Company 
hes t  mgnouse  
Western  E l e c t r i c  

Marcus Hook Pennsy lvan ia  
P h i l a d e l p h i a  Pennsy lvan ia  
P i t t s b u r g h  Pennsylvania  
N e w  Y o r k  N .  Y.  

Page 

Page & Lundgren 
Page 

II 

R. C. A. 
I 1  

I1  

I1 

11 

Harris I n t e r t y p e  

Sonnnerville N. J. 
P r i n c e t o n  N. J. 

Gibbsboro N. J. 
New Y o r k  N. Y. 
Brooklyn N. Y .  

* Camden N. J. 

h n d g r e n  
11 

I 1  

I 1  

II 

I 1  

Carborundum 
Carborundum 
Genera l  E l e c t r i c  
Union Carb id  ’? 

II 

I 1  

Niagra  F a l l s  N. Y .  
Sanborn N .  Y .  
Schenec tady  N. Y .  
Tarrytown N .  Y .  
Tux€do N. Y .  
Tonawanda N. Y. 

Snow 
11 

I 1  

I 1  

I 1  

II 

A r v  i n  
C i n c i n n a t i  M i l l  
Welco 

Dayton Ohio 
C i n c i n n a t i  Ohio 
Cinc  inna t i (x1 io 

Binder  
I 1  

I n t e r n a t  i o n  H a r v e s t e r  
Mich le /Coss /Dex te r  
Calumet Coach Co. 

. Inst. of Gas Technology 
Scu 1 ly I n t e r n a  t i o n a  1 
N o r t h e r n  I l l i n o i s  Cas 

Chicago I l l i n o i s  
II 

I1 

I 1  

Downers Grove I l l i n o i s  
Aurora I l l i n o i s  

B l e v i n s  
I t  

11 

I1 

I 1  

I1  



Abbott Labs  
Stree ter-Arne t 
Andrew Corporation 
S l n c l a i r  Research 
Ordnance Eng. Ass.  
Towcr O i l  
Link-Eel t 

Borg- Wa me r 
Nuclear- Chicago 
I n t e r a a t i o n a l  f1nrvc.s tcr 
Po l lack  & Skan 
Powers Regulator 
Wehe r- Va l c n  t i n e  Co . 
I .  L. C .  Industries 
James E l e c t r o n i c s  

North C h i c a g o  I1 l i n o i s  
Grayslake I l l i n o i s  
Chicago I1 1 i n o  is 
Harvey I l l i n o f  s 
Chicago T 1 1  i n o i s  

I t  

11 

Des Plain;.s I l l i n o i s  

Melrose Park I l l i n o i s  
Chicago I l l  inois 
Sholcje 11.1 i n n i s  
E l k  Crovc Vi l lagc  I1 l i n o i s  
Chicago 11 lirlois 
Cliicago T I 1  i n o i s  

I 1  

Much R 
11 

11 

Wl 

11 

11 

11 

11 



APPENDIX - G 

Exhibits Relative to Research in Automatic 

Maintenance of Current Awareness Profiles 







a 



Y b . 5  
bfr1 

0 Y ; E  













4 9 '4 

9 7 2  

1213 

Y 17 4 

9 7 5 .  



APPENDIX 

L i s t  of  P a r t i c i p a n t s  and F i n a l  Program f o r  

Na t iona l  Conference on Technology U t i l i z a t i o n  

and Economic Growth 



PARTICIPANT LIST 

ADAMS, Rober t  L. - E s t e r l i n e  Angus I n s t r u m e n t  Co., Inc .  
ALCOTT, James - Midwest Research I n s t i t u t e  
ALLEN, L a r r y  - F o r t  Wayne J o u r n a l  
ANDERSON, Lloyd E. - Iowa S t a t e  U n i v e r s i t y  
ARGERSINGER, W i l l i a m  J. - U n i v e r s i t y  of Kansas 
BAEDER, David - U n i v e r s i t y  of Missouri  
BAILEY, R icha rd  M.  - l J n i v e r s i t y  of C a l i f o r n i a  
BARNES, R icha rd  - NASA 
BARNETT, John V .  - I n d i a n a  S1:at.c Chamber of C o m m e r c e  
RARTHEL, Chr i sophc r  E.  - Research Foundat ion of Kansas 
RATCHELDEK, Howard R .  - RattellcB Memorial I n s t i t u t e  
RAXTEK, Neal E .  - M . D .  
BAY, Gerald 13. - ITT Resea rch  I n s t i t u t e  
BLACK,  Ronald - A n a l y t i c  S e r v i c c s , I n c o r p o r a t e d  
UROWER, David - I n d i a n a  U n i v e r s i t y  
YRUXENKANT, Edward - AEC 
BUTTRESS, Stephen M. - Ohio S t a t e  Techn ica l  S e r v i c e s  
CARPENTER, Richard A. - L i b r a r y  of  Congress  
CARTER, Ryrum - I n d i a n a  LJnivers i ty  
CAVANAUCH, Robert  M.  - E. I. dii Pont d e  Nemours & Company 
CHARLESWORTH, Harold K. - U n i v e r s i t y  of Kentucky 
CHURCHILL, G i lbe r t  A.  - U n i v e r s i t y  of Wisconsin 

CLARK, Frank .T. - Georg ia  Tech. 
CLAKK, L. P .  - G e n e r a l  E l e c t r i c  
CLELAND, Ralph E .  - I n d i a n a  U n i v e r s i t y  
CLINGPIAN, Wi l l i am H. - Texas I n s t r t m e n t s ,  I n c o r p o r a t e d  
COLM, Gerhard - N a t i o n a l  Planning A s s o c i a t i o n  
CONSTANT, Pau l  C .  - Midwest Research I n s t i t u t e  
COULTER, Thomas C .  - Chicago A s s o c i a t i o n  of C o m m e r c e  and I n d u s t r y  
CRARY, R .  W .  - Chevron Research I n s t i t u t e  
CRAVENS, David W .  - AKAC 

DANIELSON, D. C .  - Moderncotc,  I n c o r p o r a  tcd  
DeCROFF, Harold M .  - Purdue U n i v e r s i t y  
DENNISON, Jnncs 'l'. - E l c c t r o n i c s  Resei*rch C e n t e r  
DENISON, Edward F. - The Brookings I n s t i t u t i o n  
DiSALVO, Joseph  - ARAC 
DOLI,, Donald E .  - IRM F e d e r a l  Systems D i v i s i o n  
DRANE, John C .  - NASA 
DUBERG, John E .  - Langley Research C e n t e r  
DUFFIE, John  A .  - U n i v e r s i t y  of Wisconsin 
DUNICAN, John  R .  - P u b l i c  S e r v i c e  I n d i a n a  
DUNN, Oscar  1,. - Genera l  E l e c t r i c  Company 

EASTIN, Maurice R .  - E s t e r l i n e  Angus I n s t r u m e n t  Co., I n c .  
EDWARDS, Edward E .  - I n d i a n a  U n i v e r s i t y  
ELY, Ralph - Resea rch  T r i a n g l e  I n s t i t u t e  
EULERT, Donald D.  - S a n d i a  C o r p o r a t i o n  
EWERS, Joseph - I n d i a n a  U n i v e r s i t y  
FAX, David H .  - Wcstinghouse E l c c t r j c  C o r p o r a t i o n  

CT-Azsc', c2~~i.l  T - Miphioan state l l n i v o r c i  I-v " 

CEcdiE' i ,  C f i i - f i E l  : t i s  - CoiiLiectic"t S~vc:~~i-i,cii: ~ ~ y i j j i i s ~  

DYER, Hob - 



- 2 -  

FTTCH, Lyle  C .  - I n s t i t u t e  of P u b l i c  A d m i n i s t r a t i o n  
FREEMAN, Monroe - Sc ience  In fo rma t ion  Exchange 
FUKMAN, James M.  - 
G A I S E R ,  K .  A .  - b a l l  B r o t h e r s  Research Corpora t ion  
G E E K I E ,  B i l l  - I l l i n o i s  Department of Business  and Economic Development 
GRAHAM, John J .  - B a l l  B r o t h e r s  Research C o r p o r a t i o n  
GRAMBSCH, Paul  V .  - U n i v e r s i t y  of Minnesota 
GROGAN, Paul J.  - O f f i c e  of S t a t e  T e c h n i c a l  S e r v i c e s  
GROTENHUIS, Marsha l l  - Argonne Na t iona l  Labora to ry  
HAAS, Ward J .  -. U n i v e r s i t y  of Missouri  
HART, Donald J .  - U n i v e r s i t y  of F l o r i d a  
HARASEYKO, Harry - NASA 
HARMER, Howard R .  - Chicago A s s o c i a t i o n  of Commerce and I n d u s t r y  
HARRIS, Reuben E .  - Tennessee I n d u s t r i a l  Research Advisory S e r v i c e  
HARVEY, Robert  0. - U n i v e r s i t y  O F  Connec t i cu t  
HAWKINS, Robert  E’. -. Wheel-Horse P roduc t s  
HAYWOQD, Cha r l e s  - U n i v e r s i t y  o r  Kentucky 
HECKMAN, Th(m1aS P.  - U.S. Atomic Energy Commission 
I!EDDEN, Gregoiy 13. - U n i v e r s i t y  o f  Wisconsin 
HEINTZ,  Harold F .  - C o n n e c t i c u t  Research Commission 
HELLER, W.  G .  - Delco-Kemy D i v i s j o n  - GM 
IiENSON, M. Dale - U n i v e r s i t y  o f  Georgia  
HERRIMAN, Wake - ITT  F e d e r a l  L a b o r a t o r i e s  
H I N E ,  Maynard K .  - I n d i a n a  U n i v e r s i t y  
kiUt;(bul\r, . i e s s c  E .  - S p i d l e ~ ~ p  :czxcr=k C - z f ~ r  
HO1,SCIIGR , Harry H. - Owens - I l l i no j  s I n c o r p o r a t e d  
I!OROWITZ, I ra  - I n d i a n a  U n i v e r s i t y  
HOWTCK, Geo: p,e J . - NASA 
HUDSON, William J .  .- SJnd ia  C o r p o r a t i o n  
1NRLEY. W i l l i a m  - Ohio S t a t e  l i n i v e r s i t y  
JC’NDT, John - Ohio S t a t e  U n i v e r s i t y  
W E ,  James F. - U n i v e r s i t y  of South C a r o l i n a  
MUFMAN, Alv in  - U . S .  Department of ‘ the  I n t e r i o r  
K E E ,  Wal t e r  A .  - ARC 
KELLY, J a m e s  - IRM 
YENDERDTNE, .J. M. - Defense Personnel Support  C e n t e r  
U N K Y ,  Dean - Kansas S t a t e  U n i v e r s i t y  
KENT,  A l l e n  - UniversiLy of P i t t s b u r g h  
K I M E ,  Joseph  M. - I3. F. Goodrich Research Cen te r  
KLINGE;, Paul E .  - I n d i a n a  U n i v e r s i t y  
KDT,UERC;, W i l L i a n  11. - S p e c i a l  White House Task Force  
KNOLL, David - 1 1  1 i n o i s  Department of  B u s i n e s s  and Economic Development 
WZMETSKY, Gc’orge - I J n i v e r s i t y  of Texas 
LANDMI, Mrs. J .  - U n i v e r s i t y  of L o u i s v i l l e  
LENON, Thomas - Thomas Lemon A s s o c i a t e s  
LESHER, Richard L.  - NASA 
LINDAHL, Er ic  - U n i v e r s i t y  o f  Wyoming 
LING, C y r i l  - American A s s o c i a t i o n  of C o l l e g i a t e  Schoo l s  of Business  
LINNEMEIER, John  - Thomas Lemon A s s o c i a t e s  
LIVINCdOD, Mrs. Agnes - U n i v e r s i t y  of L o u i s v i l l e  
LYNN, Ar thu r  D.  - 
XAHONEY, James E.  - George Washington U n i v e r s i t y  
McCAHF, Charles - L i b r a r y  of Congress 



- 3 -  

McCOLLEY, C .  E .  - AEC 
P E E ,  Jolin F .  - Ind iana  IJnivers iLy 

MILBURN, Harold - I n d i a n a  Dell  Telephone 
MILLIKEN, Spencer  F .  - Welco I n d u s t r i e s ,  I n c o r p o r a t e d  
EIOECKEL, Wil l iam - Ohiu S t a t e  UniversiLy 
MORGAN, Hownrd E .  - N a t i o n a l  B t r r t a u  o t  S t a n d a r d s  
NLJHLER, Joseph C .  - I n d i a n a  U n i t c r s i t y  
HERS,  Sumner - T n s t i t u t e  of P u b l i c  A d m i n i s t r a t i o n  
i.IOKMYZ,E, H i l l  - A v i a t i o n  Week and Space Technology 
OZANNE, Urban - U n i v e r s i t y  of Wisconsin 
PHILLIPS, Ralph W .  - I n d i a n a  l l n i v e r s i t y  
PTNNELT, , W. Geor j;e - 1nd i a n a  Iln i v e r s  i t y  
l’I!TERUllCtl, Davit1 - Arvin Indus  Lr i e s  
QIJIGLl:Y,  Stciphen ‘l‘. - American Chc-mica1 S o c i e t y  
RAZAK,  Kenneth - KanFas S t a t e  University 
RICHARDSON, Plrs. Mayaniic - Michigan State l l n i v c r s i t y  
R I L E Y ,  { I .  E .  - Nat iona l  Scicincc I:(>iintlation 
ROLK. The f lon.  RoherL I,. - Lr . Govchrnnr or  I n d i a n a  
ROGERS,  ThcImas - l lousing ant1 lirb<in Devclopment 
ROGERS, Wy,iLt M.  - Sou the rn  I n t e r s t a t e  Nuclear  Board 
ROIJSH, The fion. . I .  Edward - Congi-essmilri, 5 t h  D i s t r i c t ,  Ind iana  
ROSINE, L .  L. - MLdvest Resea rch  I r i s t i t u t e  
ROTHENCERG, Leon - 11. S .  Depar trncnt of Commerce 
RlrDD,  R c b e r t  W .  - U n i v e r s i t y  or‘ K C I ~ L L I C ~ ~  

RUDY, M .  I;. .- North American A v i a t i o n ,  Tncorporated 
KUNGE, C a r l i s l e  P .  - CTC Counci l  cn Economic Growth, Technology and P u b l i c  

SCHUMAN, 1l;irolJ L. - I n d i a n a  Manu iaz tu re r s  A s s o c i a t i o n  
SHULL, !?arrison - I n d i a n a  U n i v e r s i t y  
SIMMS, Harold 
SKIhTIER, N e i l  D.  - Hoffman S p e c i a l t y  Manufac tu r ing  Company, Tncorpora t ed  
SMART, Jacob - NASA 
SNIVELY, W .  D .  - Mead Johnson I n t e r n a t i o n a l  
SMITH, t laldon 11. - U n i v e r s i t y  of Michigan 
STAHR, E l v i s  J .  - P r e s i d e n t ,  Ind iana  U n i v e r s i t y  
STNIR, W .  F .  - S p i n d l e t o p  Research CenLer 
Sl’EDMAh, John  C .  - U n i v e r s i t y  o€  Wiscons in  
S‘lTMPI;I,, G .  11. - Genera l  T i r e  and 1hthbcr Company 
STTFF’LEK, Lloyd E .  - U n i v e r s i t y  o f  Delaware 
SlILLIVAN, R a l p h  1 1 .  - I1.S. Department o f  Commerce 
SWARTOlT, J .A .  - Union Carb ide  C o r p c r a t i o n  
TARTANSAN, D .  - C,innes,  F rance  
TARZIAN, S a r k e s  - S a r k e s  T a r z i a n ,  I n c o r p o r a t e d  
TEAKE, B.  K. - NASA 
TEICHROEW, D a n i e l  - Case I n s t i t u t e  of  Technology 
TIMMS, Howard I,. - I n d i a n a  U n i v e r s i t y  
TgOMPSON, J .  J .  - Kent S t a t e  U n i v e r s i t y  
TURNER, Robert  C .  - I n d i a n a  U n i v e r s i t y  
TURNER, Jack T.  - O l d  Dominion Collage 
WAGNER, J a c k  L .  - E q u i t y  Research Associates  
WARNE, A l l a n  - I n d i a n a  B e l l  Telephone 
WATERS, L. L .  - I n d i a n a  U n i v e r s i t y  

PIILAK, GUS C .  - 

P o l i c y  



- 4 -  

WATSON, Robert  T .  - ITT Indus  t r i a l  Labora t o r i e s  
WEIMER, Ar thu r  M.  - I n d i a n a  U n i v e r s i t y  
WELLES, J .  G .  - Denver R e s e a r c h  I n s t i t u t e  
WILLIAMS, Gordon - C h e m a g r o  Corpora t ion  
WILSON, George W. - Ind iana  U n i v e r s i t y  
WILSON, James T. - U n i v e r s i t y  o f  Michigan 
WILSON, Kenneth - Univc r s i  t y  of C i n n c i n a t i  
W I N N ,  I d i l l i s  J .  - U n i v e r s i t y  of Pennsylvania  
WISE, F r e d  11. - U n i v e r s i t y  of Ceorgin 
IJTTTAUSCH, Wi L l i a m  K. - Stan fo rd  Rcsearch I n s t i  t u t c  
YOST, Wi l l iam - KERAC, U n i v e r s i t y  o f  Connec t i cu t  


